



Ʉɪɚɫɧɨɹɪɫɤ - ɤɪɭɩɧɟɣɲɢɣ ɩɪɨɦɵɲɥɟɧɧɵɣ ɢ ɤɭɥɶɬɭɪɧɵɣ ɰɟɧɬɪ 
ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ, ɫɬɨɥɢɰɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɜɬɨɪɨɝɨ ɩɨ ɩɥɨɳɚɞɢ 
ɫɭɛɴɟɤɬɚ Ɋɨɫɫɢɢ.  
ɋɨɜɪɟɦɟɧɧɵɣ Ʉɪɚɫɧɨɹɪɫɤ - ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɰɟɧɬɪ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ, ɤɪɭɩɧɵɣ ɩɪɨɦɵɲɥɟɧɧɵɣ, ɬɪɚɧɫɩɨɪɬɧɵɣ, ɧɚɭɱɧɵɣ ɢ ɤɭɥɶɬɭɪɧɵɣ ɰɟɧɬɪ 
ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ. ɑɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɧɚ 2017 ɝɨɞ ɫɨɫɬɚɜɥɹɥɚ             
1 083 865 ɱɟɥɨɜɟɤ. 
Ʉɪɚɫɧɨɹɪɫɤ ɩɨɫɬɟɩɟɧɧɨ ɧɚɪɚɳɢɜɚɟɬ ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɣ, ɷɤɨɧɨɦɢɱɟɫɤɢɣ, 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɢ ɧɚɭɱɧɵɣ ɩɨɬɟɧɰɢɚɥ. ȼ ɝɨɪɨɞɟ ɢɫɬɨɪɢɱɟɫɤɢ ɫɥɨɠɢɥɚɫɶ 
ɩɨɥɢɨɬɪɚɫɥɟɜɚɹ ɫɬɪɭɤɬɭɪɚ ɷɤɨɧɨɦɢɤɢ (12 ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ). ɇɚɪɹɞɭ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɞɥɹ ɤɪɚɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ 
ɫɟɤɬɨɪɚɦɢ: ɦɟɬɚɥɥɭɪɝɢɟɣ, ɷɧɟɪɝɟɬɢɤɨɣ, ɦɚɲɢɧɨɫɬɪɨɟɧɢɟɦ – ɜɫё ɛɨɥɟɟ 
ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɟɬɫɹ ɫɬɪɨɢɬɟɥɶɧɚɹ ɢɧɞɭɫɬɪɢɹ, ɢɧɞɭɫɬɪɢɹ ɫɟɪɜɢɫɚ, 
ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɟ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɞɟɣ ɢ ɬɟɯɧɨɥɨɝɢɣ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɜ ɫɨɰɢɚɥɶɧɨɣ ɫɮɟɪɟ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɝɨɪɨɞɭ ɫɨɯɪɚɧɢɬɶ 
ɥɢɞɢɪɭɸɳɢɟ ɩɨɡɢɰɢɢ ɢ ɪɚɡɜɢɬɶ ɫɜɨɸ ɢɧɜɟɫɬɢɰɢɨɧɧɭɸ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ. 
ɉɨɥɢɬɢɤɚ ɝɨɪɨɞɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɪɚɡɜɢɬɢɟ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɚɤɬɢɜɧɨ ɨɬɤɪɵɜɚɸɬɫɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ 
ɭɞɨɜɥɟɬɜɨɪɟɧɢɸ ɫɨɰɢɚɥɶɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɝɨɪɨɞɚ.   
Ɍɟɦɨɣ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɵɛɪɚɧ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɨɪɝɨɜɨ-
ɜɵɫɬɚɜɨɱɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɨ ɩɪ. Ɇɟɬɚɥɥɭɪɝɨɜ ɜ ɝ.Ʉɪɚɫɧɨɹɪɫɤɟ. 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɨɛɴɟɤɬɚ ɬɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɟɞɟɬɫɹ ɜ 
ɋɨɜɟɬɫɤɨɦ ɪɚɣɨɧɟ. Ʉɪɚɫɧɨɹɪɫɤ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ ɪɚɡɞɟɥёɧ ɧɚ 7 ɪɚɣɨɧɨɜ, 
ɫɚɦɵɣ ɦɧɨɝɨɱɢɫɥɟɧɧɵɣ ɪɚɣɨɧ ɝɨɪɨɞɚ — ɋɨɜɟɬɫɤɢɣ, ɫɚɦɵɣ ɦɚɥɨɱɢɫɥɟɧɧɵɣ 
— ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ. ɋɨɜɟɬɫɤɢɣ ɪɚɣɨɧ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɫɚɦɵɣ  ɤɪɭɩɧɵɣ ɜ 
ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤɟ. Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɪɚɣɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 115 ɤɦ², ɱɬɨ 
ɫɨɫɬɚɜɥɹɟɬ  13% ɨɬ ɨɛɳɟɣ ɩɥɨɳɚɞɢ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ (879,9 ɤɦ²). ȼ 
ɋɨɜɟɬɫɤɨɦ ɪɚɣɨɧɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ  4 ɦɢɤɪɨɪɚɣɨɧɚ (ȼɡɥɟɬɤɚ, ɋɟɜɟɪɧɵɣ, 




ɉɨ ɞɚɧɧɵɦ ɫ ɫɚɣɬɚ krasstat.gks.ru ɩɪɨɜɟɪɢɦ ɚɧɚɥɢɡ ɪɵɧɤɚ ɤɭɥɶɬɭɪɧɨ-
ɞɨɫɭɝɨɜɵɯ ɭɱɪɟɠɞɟɧɢɣ ɝɨɪɨɞɚ.  
 
Ɍɚɛɥɢɰɚ 1 -  ɍɱɪɟɠɞɟɧɢɹ ɤɭɥɶɬɭɪɧɨ-ɞɨɫɭɝɨɜɨɝɨ ɬɢɩɚ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ 
Ƚɨɞɵ ɑɢɫɥɨ ɭɱɪɟɠɞɟɧɢɣ ɤɭɥɶɬɭɪɧɨ-
ɞɨɫɭɝɨɜɨɝɨ ɬɢɩɚ, ɟɞɢɧɢɰ 
ɑɢɫɥɨ ɦɟɫɬ ɜ ɡɪɢɬɟɥɶɧɵɯ ɡɚɥɚɯ ɭɱɪɟɠɞɟɧɢɣ  
ɤɭɥɶɬɭɪɧɨ-ɞɨɫɭɝɨɜɨɝɨ ɬɢɩɚ, ɬɵɫɹɱ 
2010 1296 198,1 
2011 1295 198,9 
2012 1302 197,4 
2013 1300 195,8 
2014 1288 189,1 
2015 1285 187,8 
2016 1283 185,4 
 
Ⱥɧɚɥɢɡɢɪɭɹ ɞɚɧɧɭɸ ɬɚɛɥɢɰɭ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɟɫɦɨɬɪɹ ɧɚ 
ɪɨɫɬ ɧɚɫɟɥɟɧɢɹ ɜ ɝɨɪɨɞɟ, ɫɬɪɟɦɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɸɬɫɹ ɭɱɪɟɠɞɟɧɢɹ ɤɭɥɶɬɭɪɧɨ - 
ɞɨɫɭɝɨɜɨɝɨ ɬɢɩɚ, ɢɡ ɷɬɨɝɨ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɪɵɧɨɤ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 
ɧɟ ɧɚɫɵɳɟɧ ɭɱɪɟɠɞɟɧɢɹɦɢ ɞɚɧɧɨɝɨ ɬɢɩɚ. 
ȼɦɟɫɬɟ ɫ ɬɟɦ, ɜ Ʉɪɚɫɧɨɹɪɫɤɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɬɟɧɞɟɧɰɢɹ ɤ ɩɨɫɬɨɹɧɧɨɦɭ 
ɪɨɫɬɭ ɤɨɥɢɱɟɫɬɜɚ ɨɪɝɚɧɢɡɚɰɢɣ, ɱɬɨ  ɩɨɞɬɜɟɪɠɞɚɟɬ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɬɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɨɝɨ ɰɟɧɬɪɚ, 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɜ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ. ȼ ɬɚɛɥɢɰɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɨɠɞɚɟɦɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɣ 
ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɨ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɟɬɫɹ ɜ ɝɨɪɨɞɟ, 
ɩɨ ɫɬɚɬɢɫɬɢɤɟ ɩɪɟɨɛɥɚɞɚɟɬ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɨɬɞɵɯɚ ɢ 




Ɍɚɛɥɢɰɚ – 2 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɩɨ ɜɢɞɚɦ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɧɚ ɤɨɧɟɰ ɝɨɞɚ 
ȼɢɞ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 2013 2014 2015 2016 
ɨɩɟɪɚɰɢɢ ɫ ɧɟɞɜɢɠɢɦɵɦ  ɢɦɭɳɟɫɬɜɨɦ, ɚɪɟɧɞɚ  
ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɭɫɥɭɝ 
8921 9489 9874 8621 
ɨɛɪɚɡɨɜɚɧɢɟ 605 617 655 541 
ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɫɨɰɢɚɥɶɧɵɯ ɭɫɥɭɝ 508 529 586 540 
ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɨɬɞɵɯɚ ɢ 
ɪɚɡɜɥɟɱɟɧɢɣ,  
ɤɭɥɶɬɭɪɵ ɢ ɫɩɨɪɬɚ 
696 734 758 691 
ɉɨ ɞɚɧɧɵɦ ɫɚɣɬɚ http://www.smb24.ru/ «Ɇɚɥɵɣ ɢ ɋɪɟɞɧɢɣ ɛɢɡɧɟɫ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ» ɜ Ʉɪɚɫɧɨɹɪɫɤɟ ɚɤɬɢɜɧɨ ɜɟɞɟɬɫɹ ɩɪɨɝɪɚɦɦɚ ɩɨɦɨɳɢ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹɦ: 
ȼ ɧɚɲɟɦ ɝɨɪɨɞɟ ɫɨɰɢɚɥɶɧɨɟ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɨ – ɦɨɥɨɞɚɹ ɫɮɟɪɚ 
ɦɚɥɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɛɢɡɧɟɫɚ. Ɍɟɦ, ɤɬɨ ɧɚɱɢɧɚɟɬ ɫɜɨɟ ɞɟɥɨ ɜ ɷɬɨɣ ɫɮɟɪɟ, ɜɚɠɧɨ 
ɩɨɧɢɦɚɬɶ, ɜ ɤɚɤɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢɦ ɪɚɡɜɢɜɚɬɶɫɹ, ɤɚɤɢɟ ɨɛɥɚɫɬɢ ɫɨɰɢɚɥɶɧɨɣ 
ɠɢɡɧɢ Ʉɪɚɫɧɨɹɪɫɤɚ ɢ ɤɪɚɹ ɛɨɥɶɲɟ ɜɫɟɝɨ ɧɭɠɞɚɸɬɫɹ ɜ ɩɨɡɢɬɢɜɧɵɯ 
ɢɡɦɟɧɟɧɢɹɯ ɫ ɩɨɦɨɳɶɸ ɢɦɟɧɧɨ ɬɚɤɨɝɨ ɜɢɞɚ ɛɢɡɧɟɫɚ. Ⱥɤɬɢɜɧɨ ɜɟɞɟɬɫɹ 
ɩɨɞɞɟɪɠɤɚ ɞɥɹ ɪɚɡɜɢɬɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨ ɱɟɦ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨɫɜɨɟɧɢɟ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɩɨ ɜɢɞɚɦ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  
ɇɚ ɪɢɫɭɧɤɟ  ɩɪɟɞɫɬɚɜɥɟɧ ɫɢɬɭɚɰɢɨɧɧɵɣ ɩɥɚɧ ɦɟɫɬɚ ɩɨɥɨɠɟɧɢɹ ɡɞɚɧɢɹ. 
 
Ɋɢɫɭɧɨɤ 2  - Ɋɚɫɩɨɥɨɠɟɧɢɟ ɬɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɨɝɨ ɰɟɧɬɪɚ 




Ɍɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɵɣ ɤɨɦɩɥɟɤɫ ɜ ɋɨɜɟɬɫɤɨɦ ɪɚɣɨɧɟ ɩɨɡɜɨɥɹɟɬ 
ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɩɨɫɟɬɢɬɟɥɟɣ ɜ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ ɩɨɬɪɟɛɧɨɫɬɹɯ, ɚɪɟɧɞɚɬɨɪɨɜ – ɜ 
ɤɚɱɟɫɬɜɟɧɧɵɯ ɬɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɵɯ ɩɥɨɳɚɞɹɯ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ 
ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɬɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɨ ɩɪ. 



















1 Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 
 
1.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɇɟɫɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɝ. Ʉɪɚɫɧɨɹɪɫɤ, ɩɪ. Ɇɟɬɚɥɥɭɪɝɨɜ. 
ɋɧɟɝɨɜɨɣ ɪɚɣɨɧ – III [ɤɚɪɬɚ 1, ɩɪɢɥ. ɀ, 3]; 
ȼɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ (ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ) – 1,8 ɤɉɚ [ɬɚɛɥ. 10.1, 2]; 
ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ – III [ɤɚɪɬɚ 3, ɩɪɢɥ. ɀ, 3]; 
ȼɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ) – 0,38 ɤɉɚ [ɬɚɛɥ. 11.1, 2]; 
ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ – 6 ɛɚɥɥɨɜ. 
Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ [ɬɚɛɥ. 3.1, 1]: − ɡɨɧɚ ɜɥɚɠɧɨɫɬɢ: ɫɭɯɚɹ; − ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ 
ɩɹɬɢɞɧɟɜɤɢ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92: ݐɜ = −͵͹℃; − ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ൑ ͺ ℃: zɨɬ = ʹʹ͵ ɫɭɬ; − ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɫɨ 
ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ൑ ͺ ℃: tɨɬ = −͸,͹ ℃. 
ɉɪɨɟɤɬ ɜɵɩɨɥɧɟɧ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɬɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɨɝɨ ɡɚɥɚ ɧɚ ɪɵɧɤɟ 
«Ʉɟɞɪ». 
ɉɥɨɳɚɞɤɚ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɋɨɜɟɬɫɤɨɦ ɪɚɣɨɧɟ ɝ. 
Ʉɪɚɫɧɨɹɪɫɤɚ ɩɨ ɩɪ. Ɇɟɬɚɥɥɭɪɝɨɜ, 51 «ɚ», ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɪɵɧɤɚ «Ʉɟɞɪ». 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɩɥɨɳɚɞɤɟ ɪɚɫɩɨɥɨɠɟɧɵ: 
 ɡɞɚɧɢɟ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɵɧɤɚ; 
 ɬɨɪɝɨɜɵɟ ɩɚɜɢɥɶɨɧɵ. 
ɉɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɤɪɭɠɚɸɳɢɦ ɡɞɚɧɢɹɦ ɢ ɫɨɨɪɭɠɟɧɢɹɦ ɩɪɨɟɤɬɢɪɭɟɦɵɣ 
ɨɛɴɟɤɬ ɪɚɫɩɨɥɨɠɟɧ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɫ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧɵ 
ɪɚɫɩɨɥɨɠɟɧɵ ɩɚɜɢɥɶɨɧɵ ɪɵɧɤɚ «Ʉɟɞɪ», ɞɚɥɟɟ ɩɪɨɟɡɠɚɹ ɱɚɫɬɶ ɧɚ ɭɥ. ɋ. Ʌɚɡɨ; 
ɫ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧɵ ɪɚɫɩɨɥɨɠɟɧɵ ɩɚɜɢɥɶɨɧɵ ɪɵɧɤɚ, ɞɚɥɟɟ ɠɢɥɚɹ 
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ɡɚɫɬɪɨɣɤɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 50ɦ. ɨɬ ɪɵɧɤɚ;  ɫ ɸɝɨ-ɡɚɩɚɞɧɨɣ ɫɬɨɪɨɧɵ ɡɞɚɧɢɟ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɵɧɤɚ «Ʉɟɞɪ», ɞɚɥɟɟ ȺɁɋ  ɧɚ ɪɚɫɫɬɨɹɧɢɢ 60ɦ. 
Ɍɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɵɣ ɡɚɥ ɪɵɧɤɚ ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɟɞɩɪɢɹɬɢɹɦ V ɤɥɚɫɫɚ ɩɨ 
ɫɚɧɢɬɚɪɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɚɹ ɡɨɧɚ – 50 ɦ. 
ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɨɡɞɚɧɢɟ ɜɧɟɲɧɟɝɨ ɨɛɥɢɤɚ ɨɛɴɟɤɬɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɦɢ 
ɬɪɟɛɨɜɚɧɢɹɦɢ. Ⱦɥɹ ɷɬɨɝɨ ɭɱɚɫɬɨɤ ɨɛɨɪɭɞɨɜɚɧ ɦɚɥɵɦɢ ɚɪɯɢɬɟɤɬɭɪɧɵɦɢ 
ɮɨɪɦɚɦɢ. ɉɨɤɪɵɬɢɹ ɬɪɨɬɭɚɪɨɜ ɢ ɞɨɪɨɠɟɤ ɜɵɩɨɥɧɟɧɵ ɢɡ ɛɪɭɫɱɚɬɤɢ 
ɫɨɡɞɚɧɢɟɦ ɤɨɜɪɨɜɨɝɨ ɪɢɫɭɧɤɚ ɤɨɧɬɪɚɫɬɧɵɯ ɰɜɟɬɨɜ, ɝɚɪɦɨɧɢɱɧɨ 
ɫɨɱɟɬɚɸɳɢɯɫɹ ɫ ɧɚɪɭɠɧɨɣ ɨɬɞɟɥɤɨɣ ɮɚɫɚɞɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ. 
 
1.2 ɉɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ 
 
ɉɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɩɨɦɟɳɟɧɢɣ ɡɞɚɧɢɣ ɪɚɡɪɚɛɨɬɚɧɵ ɫ ɭɱɟɬɨɦ ɋɉ 
118.13330.2012 Ɉɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ [6]. 
Ɂɞɚɧɢɟ ɬɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɬɪɟɯɷɬɚɠɧɨɟ ɫ ɩɨɞɜɚɥɨɦ, 
ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 24,0ɯ30,0 ɦ, ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɜ ɩɥɚɧɟ. ȼɵɫɨɬɚ 
ɷɬɚɠɟɣ ɫɨɫɬɚɜɥɹɟɬ  3,6ɦ. ȼ ɩɨɞɜɚɥɶɧɨɦ ɷɬɚɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ  ɬɟɯɧɢɱɟɫɤɨɟ 
ɩɨɦɟɳɟɧɢɟ, ɷɥɟɤɬɪɨɳɢɬɨɜɚɹ, ɜɟɧɬ ɤɚɦɟɪɵ, ɦɚɲɢɧɧɨɟ ɩɨɦɟɳɟɧɢɟ ɥɢɮɬɚ, 
ɝɚɪɞɟɪɨɛ ɞɥɹ ɩɟɪɫɨɧɚɥɚ, 2 ɝɚɪɞɟɪɨɛɚ ɞɥɹ ɩɨɫɟɬɢɬɟɥɟɣ, ɫɥɭɠɟɛɧɨɟ ɩɨɦɟɳɟɧɢɟ. 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɠɟ ɪɚɫɩɨɥɨɠɟɧɵ ɤɨɦɧɚɬɚ ɩɟɪɫɨɧɚɥɚ, ɩɨɦɟɳɟɧɢɟ 
ɩɨɠɚɪɧɨ-ɨɯɪɚɧɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɩɨɦɟɳɟɧɢɟ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ, ɩɨɦɟɳɟɧɢɟ 
ɯɪɚɧɟɧɢɹ ɭɛɨɪɨɱɧɨɝɨ ɢɧɜɟɧɬɚɪɹ, ɤɚɛɢɧɟɬ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ, ɜɟɫɬɢɛɸɥɶ, 
ɜɵɫɬɚɜɨɱɧɵɣ ɡɚɥ, ɫɚɧɭɡɥɵ. 
ɇɚ ɜɬɨɪɨɦ ɢ ɬɪɟɬɶɟɦ ɷɬɚɠɟ ɪɚɫɩɨɥɨɠɟɧɵ ɜɵɫɬɚɜɨɱɧɵɟ ɡɚɥɵ. 
ɋɜɹɡɶ ɦɟɠɞɭ ɷɬɚɠɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɥɟɫɬɧɢɰɚɦ ɬɢɩɚ Ʌ1, ɤɨɬɨɪɵɟ 
ɹɜɥɹɸɬɫɹ ɷɜɚɤɭɚɰɢɨɧɧɵɦɢ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ. 
Ⱦɜɚ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɚ ɢɡ ɩɨɞɜɚɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɧɚɪɭɠɭ ɩɨ ɥɟɫɬɧɢɰɚɦ ɜ ɩɪɢɹɦɤɚɯ, ɨɞɢɧ - ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɥɟɫɬɧɢɰɟ, 
ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɨɬ ɩɨɦɟɳɟɧɢɣ ɩɟɪɜɨɝɨ ɷɬɚɠɚ. 
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Ƚɥɚɜɧɵɣ ɜɯɨɞ ɞɥɹ ɩɨɫɟɬɢɬɟɥɟɣ ɪɚɫɩɨɥɨɠɟɧ ɫɨ ɫɬɨɪɨɧɵ ɩɪɢɥɟɝɚɸɳɟɣ 
ɠɢɥɨɣ ɡɚɫɬɪɨɣɤɢ ɩɨ ɨɫɢ 6,  ɤɪɵɥɶɰɨ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɫ ɩɚɧɞɭɫɨɦ. Ʉɪɨɦɟ 
ɨɫɧɨɜɧɨɝɨ ɜɯɨɞɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɞɜɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɯɨɞɚ ɩɨ ɨɫɹɦ "Ⱥ" ɢ 
"Ⱦ". ɉɪɢ ɝɥɚɜɧɨɦ ɜɯɨɞɟ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɟ ɥɟɫɬɧɢɰɵ ɞɥɹ ɫɜɹɡɢ 
ɦɟɠɞɭ ɩɟɪɜɵɦ ɢ ɜɬɨɪɵɦ ɷɬɚɠɨɦ ɢ ɨɞɧɚ ɥɟɫɬɧɢɰɚ, ɜɟɞɭɳɚɹ ɜ ɩɨɞɜɚɥɶɧɵɣ 
ɷɬɚɠ. ɉɨ ɨɫɢ "Ⱦ" ɩɪɢ ɜɯɨɞɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɥɟɫɬɧɢɰɚ ɞɥɹ 
ɩɨɫɟɬɢɬɟɥɟɣ. 
ɋɥɭɠɟɛɧɵɣ ɜɯɨɞ ɪɚɫɩɨɥɨɠɟɧ ɩɨ ɨɫɢ "Ⱥ". ɋɥɭɠɟɛɧɚɹ ɥɟɫɬɧɢɰɚ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨ ɨɫɢ "Ⱥ" ɦɟɠɞɭ ɨɫɹɦɢ 2-3 ɞɥɹ ɫɜɹɡɢ ɦɟɠɞɭ ɜɫɟɦɢ ɷɬɚɠɚɦɢ. 
 
1.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ 
 
Ɏɭɧɞɚɦɟɧɬɵ - ɫɜɚɢ ɡɚɛɢɜɧɵɟ. 
Ɋɨɫɬɜɟɪɤɢ - ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɦɨɧɨɥɢɬɧɵɟ. 
ɉɥɢɬɚ ɨɫɧɨɜɚɧɢɹ - ɦɨɧɨɥɢɬɧɚɹ ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ, ɬɨɥɳɢɧɨɣ 160 ɦɦ.  
Ʉɨɥɨɧɧɵ - ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɫɟɱɟɧɢɟɦ 400ɯ400ɦ. 
ɉɪɢɜɹɡɤɚ ɤɨɥɨɧɧ ɤ ɝɥɚɜɧɵɦ ɪɚɡɛɢɜɨɱɧɵɦ ɨɫɹɦ – ɰɟɧɬɪɚɥɶɧɚɹ. 
Ƚɥɚɜɧɵɟ ɛɚɥɤɢ – ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɫɟɱɟɧɢɟɦ 400ɯ400ɦɦ 
ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɣ ɢ ɩɨɤɪɵɬɢɹ - ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, 
ɬɨɥɳɢɧɨɣ 160 ɦɦ. 
ɋɬɟɧɵ ɩɨɞɜɚɥɚ - ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɬɨɥɳɢɧɨɣ 300ɦɦ. 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɧɚɞɡɟɦɧɵɯ ɷɬɚɠɟɣ -  ɢɡ ɤɢɪɩɢɱɚ Ʉ-Ɉ 100/15 ȽɈɋɌ 
530-95, ɬɨɥɳ. 250 ɦɦ ɫɩɥɨɲɧɨɣ ɤɥɚɞɤɢ. 
 
1.4 ɇɚɪɭɠɧɚɹ ɨɬɞɟɥɤɚ 
 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɨɛɥɢɰɨɜɚɧɵ ɮɚɫɚɞɧɨɣ ɩɥɢɬɤɨɣ Ʉɪɚɫɩɚɧ ɛɟɥɨɝɨ ɰɜɟɬɚ 




 ɍɬɟɩɥɢɬɟɥɶ ɫɬɟɧ - ɦɢɧɟɪɚɥɨɜɚɬɧɵɟ ɩɥɢɬɵ ɉ-125; Ȝ =0,052 ȼɬ/°ɋ (ȽɈɋɌ 
9573-96) -140ɦɦ.  
ɍɬɟɩɥɢɬɟɥɶ ɩɨɥɚ ɜ ɩɨɞɜɚɥɟ -"ɉȿɇɈɉɅȿɄɋ-35"  Ȝ =0,030 ȼɬ/°ɋ, 
ɬɨɥɳɢɧɨɣ 100ɦɦ.  ɐɨɤɨɥɶ ɨɛɥɢɰɨɜɚɧ ɤɥɢɧɤɟɪɧɨɣ ɩɥɢɬɤɨɣ ɤɨɮɟɣɧɨɝɨ ɰɜɟɬɚ S 
2005-Y50R ɩɨ ɇɎɋ "Ʉɪɚɫɩɚɧ". 
Ⱦɥɹ ɨɛɥɢɰɨɜɤɢ ɤɨɥɨɧɧ ɢ ɤɨɡɵɪɶɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɵ ɩɚɧɟɥɢ "Ⱥɥɸɤɨɛɨɧɞ" 
(ɰɜɟɬ ɛɟɥɵɣ). 
 ɉɨɤɪɵɬɢɟ  ɤɪɨɜɥɢ ɜɵɩɨɥɧɟɧɨ  ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɤɨɦɩɚɧɢɢ "Ɍɟɯɧɨɧɢɤɨɥɶ". 
ɍɬɟɩɥɢɬɟɥɶ –ɗɤɫɬɪɭɡɢɜɧɵɣ ɩɟɧɨɩɨɥɢɫɬɟɪɨɥ ɌȿɏɇɈɇɂɄɈɅɖ; Ȝ =0,048 
ȼɬ/°ɋ (ȽɈɋɌ 9573-96) - 200ɦɦ. Ʉɪɨɜɟɥɶɧɵɣ ɤɨɜɟɪ - Ɍɟɯɧɨɷɥɚɫɬ ɗɄɉ. 
 Ɉɤɧɚ - ɛɥɨɤɢ ɨɤɨɧɧɵɟ ɉȼɏ, ȽɈɋɌ 30674 [9], ɰɜɟɬ ɛɟɥɵɣ.  
Ⱦɜɟɪɢ ɧɚɪɭɠɧɵɟ  - ɢɡ ɩɪɨɮɢɥɹ ɉȼɏ, ȽɈɋɌ 30970-2002[10], ɰɜɟɬ ɛɟɥɵɣ. 
ɇɚɪɭɠɧɵɟ ɫɥɭɠɟɛɧɵɟ ɜɯɨɞɧɵɟ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɞɜɟɪɢ ɩɨ Ɍɍ5262-004-
10173013-2004 [11], ɨɤɪɚɲɟɧɵ ɩɨɪɨɲɤɨɜɨɣ ɷɦɚɥɶɸ ɜ ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ ɜ 
ɫɟɪɵɣ ɰɜɟɬ.  
ȼɢɬɪɚɠɢ ɭɫɢɥɟɧɵ ɭɞɚɪɨɩɪɨɱɧɨɣ ɩɥɟɧɤɨɣ LLumar-SCLERPS45. 
 
1.5 ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ 
 
ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ - ɲɬɭɤɚɬɭɪɤɚ ɢ  ɩɨɤɪɚɫɤɚ ȼȺ, ɨɛɥɢɰɨɜɤɚ ɫɬɟɧ ɜ 
ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɹɯ  ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɨɣ.  
ɉɨɥɵ - ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɩɨɦɟɳɟɧɢɣ: ɫ 
ɩɨɤɪɵɬɢɟɦ ɤɟɪɚɦɨɝɪɚɧɢɬɨɦ, ɧɚɩɨɥɶɧɨɣ ɩɥɢɬɤɨɣ ɢ ɥɢɧɨɥɟɭɦɨɦ. 
ɍɫɬɪɨɣɫɬɜɨ ɩɨɥɨɜ ɢ ɜɧɭɬɪɟɧɧɢɟ ɨɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɫɥɟ 
ɨɤɨɧɱɚɧɢɹ ɦɨɧɬɚɠɚ ɜɫɟɯ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. 
ɋɨɝɥɚɫɧɨ ɋɉ 52.13330.2011 ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɪɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ 






1.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɚɥɨɦɨɛɢɥɶɧɵɦ ɝɪɭɩɩɚɦ 
 
Ɋɚɡɞɟɥ ɜɵɩɨɥɧɟɧ ɫɨɝɥɚɫɧɨ ɋɉ 118.13330.2012 Ɉɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ 
ɫɨɨɪɭɠɟɧɢɹ., ɩ.1.3.[7], ɋɉ 31-102-99 «Ɍɪɟɛɨɜɚɧɢɹ ɞɨɫɬɭɩɧɨɫɬɢ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɢɧɜɚɥɢɞɨɜ ɢ ɞɪɭɝɢɯ ɦɚɥɨɦɨɛɢɥɶɧɵɯ 
ɩɨɫɟɬɢɬɟɥɟɣ»[13]. ɋɉ 59.13330.2012 Ⱦɨɫɬɭɩɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ 
ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ [14] 
Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɟɪɪɢɬɨɪɢɢ ɜɵɩɨɥɧɟɧɨ ɫ ɭɱɟɬɨɦ 
ɫɨɡɞɚɧɢɹ ɭɫɥɨɜɢɣ ɞɥɹ ɢɧɜɚɥɢɞɨɜ ɢ ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ: 
 ɩɟɲɟɯɨɞɧɵɟ ɞɨɪɨɠɤɢ ɢ ɬɪɨɬɭɚɪɵ ɜɵɩɨɥɧɟɧɵ ɲɢɪɢɧɨɣ 3ɦ ɢ ɫ 
ɭɤɥɨɧɨɦ ɞɨ 5%; 
 ɩɟɲɟɯɨɞɧɵɟ ɞɨɪɨɠɤɢ ɨɝɪɚɠɞɟɧɵ ɛɨɪɬɨɜɵɦ ɤɚɦɧɟɦ ɜɵɫɨɬɨɣ  4 
ɫɦ; 
 ɩɨɤɪɵɬɢɟ ɩɟɲɟɯɨɞɧɵɯ ɞɨɪɨɠɟɤ ɜɵɩɨɥɧɟɧɨ ɝɥɚɞɤɨɣ ɬɪɨɬɭɚɪɧɨɣ 
ɩɥɢɬɤɨɣ ɫ ɬɨɥɳɢɧɨɣ ɲɜɨɜ  1ɫɦ; 
 ɩɪɢ ɜɯɨɞɟ ɜ ɡɞɚɧɢɟ ɜɵɩɨɥɧɟɧɵ ɩɚɧɞɭɫɵ, ɫɬɭɩɟɧɢ  ɲɢɪɢɧɨɣ 400 
ɦɦ; 
ɉɥɚɧɢɪɨɜɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɭɱɟɬɨɦ ɫɜɨɛɨɞɧɨɝɨ ɩɟɪɟɞɜɢɠɟɧɢɹ 
ɢɧɜɚɥɢɞɧɵɯ ɤɨɥɹɫɨɤ. 
ȼɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ ɫɨɛɥɸɞɚɸɬɫɹ ɩɪɚɜɢɥɚ ɋɉ 59.13330.2012 
Ⱦɨɫɬɭɩɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ [14] 
ɒɢɪɢɧɚ ɤɨɪɢɞɨɪɨɜ ɧɟ ɦɟɧɟɟ 1,5 ɦ 
Ƚɚɛɪɢɬɵ ɥɢɮɬɚ ɧɟ ɦɟɧɟɟ 1,7ɯ1,5 ɦ 
1.6  Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɧɚɪɭɠɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ 
 
1.6.1 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɢɪɩɢɱɧɵɯ ɫɬɟɧ 
 




Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 1ȼ 
Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɫ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 ݐɧ = −͵͹℃; 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 233 ɫɭɬ.; 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 0,92 ݐɨɬ = −͸,͹℃; 
Ɋɚɫɱɟɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɧɹɬɵ ɞɥɹ 
ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨ Ⱥ ɫɨɝɥɚɫɧɨ ɋɉ 23-101-2004 [5]. 
1. ɉɨ ɮɨɪɦɭɥɟ 1 [5] ɨɩɪɟɞɟɥɹɟɦ ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ: 
 
Dd = (tint – tɨɬ) × zht:                                                                                   (1.1) 
 
ɝɞɟ    tint = +190ɋ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 30494-2011 [4] ɬɢɩ ɩɨɦɟɳɟɧɢɣ 3ɜ. 
zht = 233 ɫɭɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ,  Dd = (tint – tɨɬ) × zht = (19+6,7) × 233= 5988,1 0ɋ ɫɭɬ.;      
2. Ɉɩɪɟɞɟɥɹɟɦ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ: ܴ௥௘௚ = ܽ ∙ ܦௗ + ߚ,                                                                                   (1.2) 
ɝɞɟ ܽ = Ͳ,ͲͲͲ͵, ߚ = ͳ,ʹ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 3 ɋɉ ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ [5] 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ܴ௥௘௚ = Ͳ,ͲͲͲ͵ ∙ ͷͻͺͺ,ͳ + ͳ,ʹ = ʹ,ͻͻ͸. 
 
Ɋɢɫɭɧɨɤ 1.1 -  Ɋɚɡɪɟɡ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ 





Ɍɚɛɥɢɰɚ 1.1 ɋɨɫɬɚɜ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ 
№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɥɨɹ ρ,  ɤɝ/ɦ3 δ, ɦ Ȝ (Ⱥ) Вɬ/ɦଶ℃ 
1 Ʉɢɪɩɢɱɧɚɹ ɤɥɚɞɤɚ ȽɈɋɌ 530-95  0,25 0,7 
2 ɍɬɟɩɥɢɬɟɥɶ ɦɢɧɟɪɚɥɨɜɚɬɧɵɟ ɩɥɢɬɵ ɉ-125  ɯ 0,052 
3 ȼɨɡɞɭɲɧɚɹ ɩɪɨɫɥɨɣɤɚ - - - 
4 Ɏɚɫɚɞɧɚɹ ɩɥɢɬɤɚ «Ʉɪɚɫɩɚɧ» - - - 
 
ɉɨ ɮɨɪɦɭɥɟ 8 [5] ɨɩɪɟɞɟɥɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɨɬɞɚɱɟ R0, ɦ2 0ɋ/ȼɬ, 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ: 
R0 = Rsi + Rɤ + Rse = 1αint  + Rɤ + 
1
αext;                                                      (1.3) 
ɝɞɟ    αint  - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ   
ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 7 (ɬɚɛɥɢɰɚ [5]) = 8,7 ȼɬ/ɦ2 0ɋ; 
αext - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɨɛɪɚɳɟɧɧɨɣ ɜ ɫɬɨɪɨɧɭ ɜɟɧɬɢɥɢɪɭɟɦɨɣ ɧɚɪɭɠɧɵɦ ɜɨɡɞɭɯɨɦ 
ɩɪɨɫɥɨɣɤɢ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ αext = ͳͲ,ͺ Вɬ/ɦଶ℃ . 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɨɬɞɚɱɟ ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɧɢɦɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
Rɤ= δλ , Вɬ/ɦଶ℃                                                                                       (1.4) 
 
ɝɞɟ δ  - ɬɨɥɳɢɧɚ ɫɥɨɹ, ɦ; 
 λ - ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɫɥɨɹ, Вɬ/ɦ℃ 
ɉɨ ɮɨɪɦɭɥɟ (1.4) ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɢ:  
R1 = 0,250,7  = 0,3571ɦ2 0ɋ/ȼɬ 
Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɬɟɩɥɢɬɟɥɹ: 
 R2 = ɯ0,052   
ɉɪɨɜɟɪɢɦ ɭɫɥɨɜɢɟ:  ܴ଴ ൑ ܴ௥௘௚                                                                                                 (1.5) 
  1଼,଻  +0,3571+ ɯ0,052  + 110,8 ൑ ʹ,ͻͻ͸ 
20 
 
 ɯ≤(ʹ,ͻͻ͸ − Ͳ,ͷ͸Ͷ͸ሻͲ,Ͳͷʹ 
ɯ=0,126ɦ. 
Ɉɤɪɭɝɥɹɹ ɞɨ ɪɚɡɦɟɪɨɜ ɨɬɩɪɚɜɨɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ 
ɭɬɟɩɥɢɬɟɥɹ 130 ɦɦ. (70ɦɦ ɢ 60ɦɦ) 
 
1.6.2 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɪɨɜɥɢ 
 
Ʉɪɨɜɥɹ ɜɵɩɨɥɧɟɧɚ ɩɨ ɫɢɫɬɟɦɟ Ɍɟɯɧɨɧɢɤɨɥɶ ɞɥɹ ɦɨɧɨɥɢɬɧɨɝɨ ɩɨɤɪɵɬɢɹ 
ɫ ɤɢɪɩɢɱɧɵɦ ɩɚɪɚɩɟɬɨɦ.  
 
Ɋɢɫɭɧɨɤ 1.2 - Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɤɪɵɬɢɹ 
 











1 ɐɉɊ Ɇ150 0,03 1800 0,76 
2 ɍɤɥɨɧɨɨɛɪɚɡɭɸɳɢɣ ɫɥɨɣ ɢɡ ɤɟɪɚɦɡɢɬɚ 0,04 850 0,34 











0,200 2500 1,92 
 
1) ɩɨ ɮɨɪɦɭɥɟ (1.1) Dd =5988,1 °ɋɫɭɬ. 
2)ȼɵɱɢɫɥɹɟɦ ɧɨɪɦɢɪɭɟɦɨɟ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
ɦɧɨɝɨɫɥɨɣɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ , ɨɩɪɟɞɟɥɹɟɦɨɟ ɫɨɝɥɚɫɧɨ ɋɉ  
21 
 
Rreq =ɚ Dd +b=0.00045*5899,1+1,9=4,59 ɦ ·°ɋ/ȼɬ; 
ɝɞɟ Dd - ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, °ɋ·ɫɭɬ, ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ 
ɩɭɧɤɬɚ(1.1) 
         ɚ,b - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ  ɞɥɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ ɡɞɚɧɢɣ, ɩɪɢɧɢɦɚɟɦ ɩɨ ɪɚɫɱɟɬɭ 1.6.1 
2)  ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɮɨɪɦɭɥɚɦ 
1.3 ɢ 1.4 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
R0 = Rsi + Rɤ + Rse = 1αint  + Rɤ + 
1
αext;                                                    
Rɤ= δλ , Вɬ/ɦ2℃                                                                                       
ɝɞɟ δ  - ɬɨɥɳɢɧɚ ɫɥɨɹ, ɦ; 
     λ - ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɫɥɨɹ, Вɬ/ɦ℃ 
Ɉɩɪɟɞɟɥɢɦ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɐɉɊ: R1= 0,030,76 = 0,039, ȼɬ/ɦ2℃    
Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɤɥɨɧɨɨɛɪɚɡɭɸɳɟɝɨ ɫɥɨɹ: 
 R2= 0,040,34 = 0,11, ȼɬ/ɦ2℃    
Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ:                 
 R3= 0,21,92 = 0,104 , ȼɬ/ɦ2℃    
Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɬɟɩɥɢɬɟɥɹ: 
  R𝑖= ௫଴,଴ସଵ; 
           Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ ɢɦɟɟɬ ɜɢɞ: 
 R0  = 18,7  + 0,039+0,11+0,104+
x
0,041 + 123 = 0,411 + x0,041 
ɉɪɨɜɟɪɢɦ ɭɫɥɨɜɢɟ:  ܴ଴ ൒ ܴ௥௘௚                                                               (1.5) 
  0,411+ ɯ0,041  ൒ 4,59 
 ɯ ൒ ሺ4,59 − 0,411ሻ ∙ 0,041 
x=0,171 ɦ 




1.6.3 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɤɨɧ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɜɢɞɚ ɡɚɩɨɥɧɟɧɢɹ ɨɤɨɧɧɨɝɨ ɩɪɨɟɦɚ: 
1. ɉɨ ɮɨɪɦɭɥɟ (1) Dd =5988,1 °ɋ ɫɭɬ. 
     ȼɵɱɢɫɥɹɟɦ ɧɨɪɦɢɪɭɟɦɨɟ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rreg, 
ɨɩɪɟɞɟɥɹɟɦɨɟ ɫɨɝɥɚɫɧɨ [5] 
2. ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ, Rreq, ɬɚɛɥ. 4.[5] 
 ܴ௥௘௚ = ܽ ∙ ܦௗ + ܾ = Ͳ,ͲͲͲͲͷ ∙ ͷͻͺͺ,ͳ + Ͳ,ʹ = Ͳ,Ͷͻ 
 
ɝɞɟ ܽ=0,00005, b=0,2 ɩɨ ɬɚɛɥ.3 [3] 
ɉɨ ȽɈɋɌ 30674-99 [9] ɨɩɪɟɞɟɥɹɟɦ ɨɫɬɟɤɥɟɧɢɟ ɫ ɞɜɭɯɤɚɦɟɪɧɵɦ 
ɫɬɟɤɥɨɩɚɤɟɬɨɦ 4M1-10-4M1-10-4M1ɜ ɉȼɏ ɩɟɪɟɩɥɟɬɚɯ  Rreq = 0,50 ɦ2 ɋɈ/ȼɬ. 
 
1.6.4 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧ ɩɨɞɜɚɥɚ 
 
ȼ ɬɚɛɥɢɰɟ 1.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɦɚɬɟɪɢɚɥɨɜ ɫɬɟɧ ɩɨɜɚɥɚ. 
 
Ɍɚɛɥɢɰɚ 1.3 Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɫɬɟɧ ɩɨɞɜɚɥɚ 
№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɥɨɹ ρ,  ɤɝ/ɦ3 δ, ɦ Ȝ (Ⱥ) Вɬ/ɦ2℃ 
1 Ɇɨɧɨɥɢɬɧɚɹ ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ ɫɬɟɧɚ  0,3 1,92 
2 ɍɬɟɩɥɢɬɟɥɶ ɩɟɧɨɩɨɥɢɫɬɟɪɨɥ «ɉɟɧɨɩɥɷɤɫ»  ɯ 0,032 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɟɞɟɦ ɩɨ «Ɋɭɤɨɜɨɞɫɬɜɭ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ 
ɭɫɬɪɨɣɫɬɜɭ ɫɬɟɧ ɩɨɞɜɚɥɨɜ, ɩɨɤɪɵɬɢɣ ɢ ɩɨɥɨɜ ɫ ɬɟɩɥɨɢɡɨɥɹɰɢɟɣ ɢɡ 
ɷɤɫɬɪɭɡɢɨɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɟɪɨɥɚ» [13]. 
 Ɍɪɟɛɭɟɦɚɹ ɬɨɥɳɢɧɚ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɫɬɟɧ ɩɨɞɜɚɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɢɠɟ 
ɭɪɨɜɧɹ ɡɟɦɥɢ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.10 [13]: 𝜎˖˕ = ሺܴ௥௘௚ − ͳ,Ͳͷ − ఋ𝜆ሻߣ˖˕                                                                    (1.6) 
23 
 
ˆˇˈ ܴ௥௘௚ = Ͳ,ͲͲͲ͵ ∙ ͷͻͺͺ,ͳ + ͳ,ʹ = ʹ,ͻͻ͸  -ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ, ɩɪɢɧɹɬɨɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ȽɋɈɉ, 
ɦ2·°ɋ/ȼɬ ߜ - ɬɨɥɳɢɧɚ ɫɬɟɧɵ, ɦ ߣ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫɬɟɧɵ,  
          ߣ˖˕ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɬɟɩɥɨɢɡɨɥɹɰɢɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɪɟɛɭɟɦɚɹ ɬɨɥɳɢɧɚ ɭɬɟɩɥɢɬɟɥɹ: 𝜎˖˕ = (ܴ௥௘௚ − ͳ,Ͳͷ − ߜߣ) ߣ˖˕ = (ʹ,ͻͻ͸ − ͳ,Ͳͷ − Ͳ,͵ͳ,ͻʹ) Ͳ,Ͳ͵ʹ = Ͳ,Ͳ͸͹ˏ 
Ɉɤɪɭɝɥɹɹ ɞɨ ɨɬɩɪɚɜɨɱɧɵɯ ɪɚɡɦɟɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɬɨɥɳɢɧɭ 
ɭɬɟɩɥɢɬɟɥɹ 80ɦɦ. 
1.7 ɗɤɫɩɥɢɤɚɰɢɢ  
 
1.7.1 ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɦɟɳɟɧɢɣ ɩɟɪɜɨɝɨ ɢ ɜɬɪɨɝɨ ɷɬɚɠɟɣ 
 
ȼ ɬɚɛɥɢɰɚɯ 1.4 ɢ 1.5 ɩɪɢɜɟɞɟɧɵ ɷɤɫɩɥɢɤɚɰɢɢ ɩɨɦɟɳɟɧɢɣ ɩɟɪɜɨɝɨ ɢ 
ɩɨɞɜɚɥɶɧɨɝɨ ɷɬɚɠɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
 







1.01 Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ 16,3  
1.02 Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ 16,3  
1.03 Ɍɚɦɛɭɪ 4,99  
1.04 Ɍɚɦɛɭɪ 5,44  
1.05 Ɍɚɦɛɭɪ 22,44  
1.06 Ɍɚɦɛɭɪ 6,04  
1.07 Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ 16,74  
1.08 ȼɵɫɬɚɜɨɱɧɵɣ ɡɚɥ 417,93  
1.09 Ɍɚɦɛɭɪ 1,97  
1.10 Ɍɚɦɛɭɪ 2,33  
1.11 Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ 16,45  
1.12 Ʉɨɪɢɞɨɪ 30,77  
1.13 Ʉɨɦɧɚɬɚ ɩɪɢɟɦɚ ɩɢɳɢ 14,69  
1.14 Ɍɚɦɛɭɪ 2,32  
1.15 Ʉɚɛɢɧɟɬ 12,66  
1.16 ɉɨɦɟɳɟɧɢɟ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ 12,82  
24 
 
1.17 ɉɨɦɟɳɟɧɢɟ ɯɪɚɧɟɧɢɹ ɭɛɨɪɨɱɧɨɝɨ ɢɧɜɟɧɬɚɪɧɚɹ 6,89  
1.18 Ⱥɞɦɢɧɢɫɬɪɚɬɨɪ 18,72  
1.19 Ɍɚɦɛɭɪ 2,43  
1.20 Ʉɨɪɢɞɨɪ 6,55  
1.21 Ʉɨɪɢɞɨɪ 7,83  
1.22 Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ 6,55  
25 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.4  
 



















1.23 Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ 18,71  
1.24 Ɍɚɦɛɭɪ 2,83  
1.25 Ɍɚɦɛɭɪ 2,13  
1.26 ɋɚɧɭɡɟɥ 2,42  
1.27 ɋɚɧɭɡɟɥ 2,51  
1.28 ɋɚɧɭɡɟɥ ɠɟɧɫɤɢɣ (ɦɚɥ) 5,86  
1.29 ɋɚɧɭɡɟɥ ɦɭɠɫɤɨɣ (ɦɚɥ) 5,86  







2.01 Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ 16,3 
 
2.02 Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ 16,3 
 
2.03 Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ 16,45 
 
2.04 ɋɚɧɭɡɟɥ 2,42 
 
2.05 ɋɚɧɭɡɟɥ 2,51 
 
2.06 ɋɚɧɭɡɟɥ ɠɟɧɫɤɢɣ (ɦɚɥ) 5,86 
 
2.07 ɋɚɧɭɡɟɥ ɦɭɠɫɤɨɣ (ɦɚɥ) 5,86 
 




1.7.2 ɗɤɫɩɥɢɤɚɰɢɹ ɬɢɩɨɜ ɩɨɥɚ 
 
ȼ ɬɚɛɥɢɰɟ 1.6 ɩɪɢɜɟɞɟɧɚ ɷɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ ɬɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ ɩɨ ɩɪ.Ɇɟɬɚɥɥɭɪɝɨɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ. ɉɨɥɵ ɫɨɝɥɚɫɧɨ ɋɉ ɋɉ 29. 
13330.2011 ɉɨɥɵ [15] 







ɋɯɟɦɚ ɩɨɥɚ ɢɥɢ ɬɢɩ ɩɨ ɫɟɪɢɢ Ⱦɚɧɧɵɟ ɷɥɟɦɟɧɬɨɜ ɩɨɥɚ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ, ɬɨɥɳɢɧɚ, 
ɨɫɧɨɜɚɧɢɟ ɢ ɞɪ.)ɦɦ 
ɉɥɨɳɚɞ
ɶ, ɦ2 
     
 1 
 
1. Ʉɟɪɚɦɨɝɪɚɧɢɬ 10ɦɦ 
2. Ʉɥɟɣ ɞɥɹ ɧɚɩɨɥɶɧɨɣ 23279-
85 – 30ɦɦ 
3. Ƚɢɞɪɨɢɡɨɥɹɰɢɹ: 4 ɫɥɨɹ ɢɡɨɥɚ 
4. ɀ/Ȼ ɩɥɢɬɚ ɨɫɧɨɜɚɧɢɹ – 
200ɦɦ 
5. ɍɬɟɩɥɢɬɟɥɶ – «ɉɟɧɨɩɥɟɤɫ» - 
100ɦɦ 
6. ɉɪɨɤɥɚɞɤɚ ɢɡ 
ɩɨɷɥɢɬɢɥɟɧɨɜɨɣ ɩɥɟɧɤɢ 
7. Ƚɪɚɜɢɣɧɨɟ ɨɫɧɨɜɚɧɢɟ. 
8. ɩɥɢɬɤɢ ɢ ɤɟɪɚɦɨɝɪɚɧɢɬɚ 
«Ƚɟɪɤɭɥɟɫ» - 10ɦɦ 
9. ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɬɧɨ-
ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ Ɇ150 
ȽɈɋɌ  
565,77 
 2 1. Ȼɟɬɨɧ ɦɨɡɚɢɱɧɨɝɨ ɫɨɫɬɚɜɚ 
ɤɥȼ20 – 20ɦɦ 
2. ɋɬɹɠɤɚ ɢɡ ɐɉɊ Ɇ150 – 20ɦɦ 
3. Ƚɢɞɪɨɢɡɨɥɹɰɢɹ: 2 ɫɥɨɹ ɢɡɨɥɚ 
4. ɀ/Ȼ ɩɥɢɬɚ ɨɫɧɨɜɚɧɢɹ – 200 
ɦɦ 
5. ɍɬɟɩɥɢɬɟɥɶ – «ɉɟɧɨɩɥɟɤɫ» - 
100ɦɦ 
6. ɉɪɨɤɥɚɞɤɚ ɢɡ 
ɩɨɷɥɢɬɢɥɟɧɨɜɨɣ ɩɥɟɧɤɢ 












ɋɯɟɦɚ ɩɨɥɚ ɢɥɢ ɬɢɩ ɩɨ ɫɟɪɢɢ Ⱦɚɧɧɵɟ ɷɥɟɦɟɧɬɨɜ ɩɨɥɚ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ, ɬɨɥɳɢɧɚ, 





1. Ʉɟɪɚɦɨɝɪɚɧɢɬ – 10ɦɦ 
2. Ʉɥɟɣ ɞɥɹ ɧɚɩɨɥɶɧɨɣ ɩɥɢɬɤɢ 
ɢ ɤɟɪɚɦɨɝɪɚɧɢɬɚ «Ƚɟɪɤɭɥɟɫ» 
- 10ɦɦ 
3. ɋɬɹɠɤɚ ɢɡ ɐɉɊ Ɇ150 – 20ɦɦ 
4. Ƚɢɞɪɨɢɡɨɥɹɰɢɹ: 4 ɫɥɨɹ ɢɡɨɥɚ 
5. ɀ/Ȼ ɩɥɢɬɚ ɨɫɧɨɜɚɧɢɹ – 200 
ɦɦ 
6. ɍɬɟɩɥɢɬɟɥɶ – «ɉɟɧɨɩɥɟɤɫ» - 
100ɦɦ 
7. ɉɪɨɤɥɚɞɤɚ ɢɡ 
ɩɨɷɥɢɬɢɥɟɧɨɜɨɣ ɩɥɟɧɤɢ 




1. ɇɚɩɨɥɶɧɚɹ ɤɟɪɚɦɢɱɟɫɤɚɹ 
ɩɥɢɬɤɚ – 7ɦɦ 
2. Ʉɥɟɣ ɞɥɹ ɧɚɩɨɥɶɧɨɣ ɩɥɢɬɤɢ 
ɢ ɤɟɪɚɦɨɝɪɚɧɢɬɚ «Ƚɟɪɤɭɥɟɫ» - 
10ɦɦ 
3. ɋɬɹɠɤɚ ɢɡ ɐɉɊ Ɇ150 –30 ɦɦ 
4. Ƚɢɞɪɨɢɡɨɥɹɰɢɹ: 2 ɫɥɨɹ 
ɝɢɞɪɨɢɡɨɥɚ 
5. ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɧɨɝɨ ɪɚɫɬɜɨɪɚ Ɇ150 ɩɨ 
ɭɤɥɨɧɭ 0-20ɦɦ 





1. Ʉɟɪɚɦɨɝɪɚɧɢɬ – 10 ɦɦ 
2. Ʉɥɟɣ ɞɥɹ ɧɚɩɨɥɶɧɨɣ ɩɥɢɬɤɢ 
ɢ ɤɟɪɚɦɨɝɪɚɧɢɬɚ «Ƚɟɪɤɭɥɟɫ» 
- 10ɦɦ 
3. ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɧɨɝɨ ɪɚɫɬɜɨɪɚ Ɇ150- 
30 ɦɦ 





1. Ʌɢɧɨɥɟɭɦ  
ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɣ ɧɚ 
ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɢɪɭɸɳɟɣ 
ɩɨɞɨɫɧɨɜɟ ȽɈɋɌ 7551-77 – 3 
ɦɦ 
2. ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ Ɇ150 – 
30ɦɦ 





1.7.3 ɗɤɫɩɥɢɤɚɰɢɹ ɡɚɩɨɥɧɟɧɢɹ ɞɜɟɪɧɵɯ ɢ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ 
 
ȼ ɬɚɛɥɢɰɟ 1.8 ɩɪɢɜɟɞɟɧɚ ɷɤɫɩɥɢɤɚɰɢɹ ɡɚɩɨɥɧɟɧɢɹ ɞɜɟɪɧɵɯ ɢ ɨɤɨɧɧɵɯ 
ɩɪɨɟɦɨɜ. Ɉɤɧɚ ɜɵɩɨɥɧɟɧɵ ɩɨ ȽɈɋɌ 30674-99  «Ȼɥɨɤɢ ɨɤɨɧɧɵɟ ɢɡ 
ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɯ ɩɪɨɮɢɥɟɣ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ» [8]. ɞɜɟɪɢ ɫɨɝɥɚɫɧɨ 
ȽɈɋɌ 6629-88: «Ⱦɜɟɪɢ ɞɟɪɟɜɹɧɧɵɟ ɜɧɭɬɪɟɧɧɢɟ ɞɥɹ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ 
ɡɞɚɧɢɣ. Ɍɢɩɵ ɢ ɤɨɧɫɬɪɭɤɰɢɢ»[16] 
 
Ɍɚɛɥɢɰɚ 1.8- ɗɤɫɩɥɢɤɚɰɢɹ ɡɚɩɨɥɧɟɧɢɹ ɞɜɟɪɧɵɯ ɢ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ 
ɉɨɡ 
 
Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ-ɜɨ Ɇɚɫɫɚ, 
ɟɞ 
ɉɪɢɦ. 
ɉ.ɷ 1 ɷɬ. 
1 ȽɈɋɌ 30970-2002 Ⱦɉɇ Ⱦȼ  2400ɯ1900  2   
3 ȽɈɋɌ 30970-2002 Ⱦɉȼ Ⱦȼ 2400ɯ1900  2   
3 ȽɈɋɌ 30970-2002 Ⱦɉȼ Ɉ ɋ 2100ɯ910  2   
4 ȽɈɋɌ 30970-2002 Ⱦɉȼ Ⱦɜ ɫ 2400ɯ1510  2   
5 ȽɈɋɌ 30970-2002 Ⱦɉɇ Ⱦɜ ɋ 2400ɯ1510  2   
6 Ɍɍ 5262-001-
10173013-2004 
ȾɉɆ 01/60 Ⱦɜ 
2100ɯ1210 
5 3   
7 ȽɈɋɌ 6629-88 ȾȽ 21-95  5   
8 ȽɈɋɌ 30970-2002 Ⱦɉȼ Ⱦɜ ɋ 2100ɯ1210 ɥ 1 9   
9 ȽɈɋɌ 30970-2002 Ⱦɉȼ Ⱦɜ ɋ 2100ɯ1210 3 2   
10 Ɍɍ 5262-001-
51740842-99 
ȾɉɆ 01/60 2100ɯ910 3 5   
11 ȽɈɋɌ 6629-88 ȾȽ 21-7 Ʌ  2   
12 ȽɈɋɌ 6629-88 ȾȽ 21-9  2   





1    
       
ɈɄ-1 ȽɈɋɌ 3067-99 Ɉɉ ȼ2-1960ɯ1770(4M1-
10-4M1-10-4M1) 
 2   
ɈɄ-2 ȽɈɋɌ 3067-99 Ɉɉ ȼ2-1760ɯ1170(4M1-
10-4M1-10-4M1) 
 2   
ɈɄ-3 ȽɈɋɌ 3067-99 Ɉɉ ȼ2-1320ɯ1170(4M1-
10-4M1-10-4M1) 
 1   
ɈɄ-4 ȽɈɋɌ 3067-99 Ɉɉ ȼ2-910ɯ1770 (4M1-
10-4M1-10-4M1) 







1.7.4 ɗɤɫɩɥɢɤɚɰɢɹ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 
 
ȼ ɬɚɛɥɢɰɟ 1.9 ɩɪɟɞɫɬɚɜɥɟɧɚ ɷɤɫɩɥɢɤɚɰɢɹ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ. 
 





ȼɢɞ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ ɉɪɢɦ. 








0,01-0,21  Ɂɚɬɢɪɤɚ ɢ 
ɨɤɪɚɫɤɚ 
ȼȺ 




1,01-1,26  Ɂɚɬɢɪɤɚ ɢ 
ɨɤɪɚɫɤɚ 
ȼȺ 
621,32 ɒɬɭɤɚɬɭɪɤɚ ɢ 
ɨɤɪɚɫɤɚ ȼȺ 
1101,59  
1,27-1,30  Ɂɚɬɢɪɤɚ ɢ 
ɨɤɪɚɫɤɚ 
ȼȺ 
17,04 ɒɬɭɤɚɬɭɪɤɚ ɢ 
ɨɤɪɚɫɤɚ ȼȺ 
67,33  



















2. Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 
2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
Ɂɞɚɧɢɟ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 
Ɍɪɟɯɷɬɚɠɧɨɟ ɫ ɨɬɚɩɥɢɜɚɟɦɵɦ ɩɨɞɜɚɥɨɦ. 
ɒɚɝ ɤɨɥɨɧɧ ɜ ɩɨɩɟɪɟɱɧɨɦ ɢ ɩɪɨɞɨɥɶɧɨɦ  ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɢɧɹɬ 6 ɦ. 
ɉɪɢɜɹɡɤɚ ɤɨɥɨɧɧ ɤ ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɦ ɨɫɹɦ - ɰɟɧɬɪɚɥɶɧɚɹ. 
Ɇɟɫɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɝ. Ʉɪɚɫɧɨɹɪɫɤ, ɩɪ. Ɇɟɬɚɥɥɭɪɝɨɜ. 
ɋɧɟɝɨɜɨɣ ɪɚɣɨɧ – III [ɤɚɪɬɚ 1, ɩɪɢɥ. ɀ, 3]; 
ȼɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ (ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ) – 1,8 ɤɉɚ [ɬɚɛɥ. 10.1, 2]; 
ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ – III [ɤɚɪɬɚ 3, ɩɪɢɥ. ɀ, 3]; 
ȼɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ) – 0,38 ɤɉɚ [ɬɚɛɥ. 11.1, 2]; 
ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ – 6 ɛɚɥɥɨɜ. 
 
2.2   ɋɛɨɪ ɧɚɝɪɭɡɨɤ 
2.2.1  ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ 
 
ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɥɢɬ ɤɨɥɨɧɧ ɩɨɤɪɵɬɢɹ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɩɪɨɝɪɚɦɦɧɨɦɭ ɤɨɦɩɥɟɤɫɭ SCAD 
ɉɪɢɧɹɬɵɟ ɠɟɫɬɤɨɫɬɢ ɤɚɪɤɚɫɚ: 
- ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɨɩɟɪɬɵɟ ɩɨ ɤɨɧɬɭɪɭ – 160 ɦɦ 
-ɫɬɟɧɵ ɩɨɞɜɚɥɚ – 300 ɦɦ 
- ɛɚɥɤɢ 400ɯ400ɦɦ 
-ɤɨɥɨɧɧɵ 400ɯ400ɦɦ 
 
2.2.2 ɋɧɟɝɨɜɚɹ ɇɚɝɪɭɡɤɚ 
 




ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 
ɩɪɨɟɤɰɢɸ ɩɨɤɪɵɬɢɹ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɮɨɪɦɭɥɟ 10.1 [13] S଴ = Ͳ,͹cୣctμS୥ (3.1) 
ɝɞɟ cୣ – Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ ɢɥɢ ɢɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 10.5 ct - ɬɟɪɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɜɬɢɢ ɫ 10.6[2] μ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ ɫɧɟɝɨɜɨɣ 
ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɜɢɢ ɫ 10.4[2] S୥ - ɜɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 10.2 
Ʉɪɚɫɧɨɹɪɫɤ ɨɬɧɨɫɢɬɫɹ ɤ III ɫɧɟɝɨɜɨɦɭ ɪɚɣɨɧɭ, ɩɨ ɬɚɛɥɢɰɟ 10.1 [2] S୥ =ͳ,ͺ ɤɉɚ 
 μ = ଶ୦ୗబ = ଶ∙଴,ଽହ଴,଻∙ଵ,଼ = ͳ,ͷͳ                                                                        (2.2) 
 
Ʉɨɷɮɮɢɰɢɟɬ cୣ  ɩɨ ɮɨɪɦɭɥɟ 10.2 ɩ 10.5[2]  
 
 cୣ = (ͳ,ʹ − Ͳ,ͳV√k)ሺͲ,ͺ + Ͳ,ͲͲʹbሻ                                               (2.3) 
 
ɝɞɟ V - ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɡɚ 3 ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɦɟɫɹɰɢ, ɩɨ ɤɚɪɬɟ 2  [13] - 3ɦ/ɫ 
k ɩɨ ɬɚɛɥɢɰɟ 11.2[13] 1,03 ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɞɥɹ ɬɢɩɚ ɦɟɫɬɧɨɫɬɢ ȼ 0,69 b - ɲɢɪɢɧɚ ɡɞɚɧɢɹ, 24ɦ. 
 cୣ = ቀͳ,ʹ − Ͳ,ͳ ∙ ͵√Ͳ,͸ͷቁ ሺͲ,ͺ + Ͳ,ͲͲʹ ∙ ʹͶሻ = Ͳ,ͺͳ ct = ͳ ɫɨɝɥɚɫɧɨ ɩ.10.10[2] 
ɋɨɝɥɚɫɧɨ [2] ɞɚɜɥɟɧɢɟ ɜɟɬɪɚ ɢɦɟɟɬ ɜɢɞ. 
ɇɚɝɪɭɡɤɚ ɜ ɫɟɱɟɧɢɢ 1: S଴ = Ͳ,͹ ∙ ͳ ∙ ͳ,ͷͳ ∙ ͳ,ͺ = ͳ,ͻͲʹɄɩɚ 
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ɇɚɝɪɭɡɤɚ ɜ ɫɟɱɟɧɢɢ 2:  S଴ = Ͳ,͹ ∙ Ͳ,ͺͳ ∙ ͳ ∙ ͳ,ͺ = ͳ,ͲʹͳɄɩɚ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚɝɪɭɡɤɚ ɧɚ ɩɥɢɬɭ ɩɨɤɪɵɬɢɹ ɨɬ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɛɭɞɟɬ 
ɢɦɟɬɶ ɜɢɞ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.1: 
 
Ɋɢɫɭɧɨɤ 2.1 – ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɤɪɵɬɢɟ 
 
2.2.3 ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ 
 
ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɡɚɞɚɟɬɫɹ ɢcɯɨɞɹ ɢɡ ɋɉ  20.13330.2011 ɇɚɝɪɭɡɤɢ ɢ 
ɜɨɡɞɟɣɫɬɜɢɹ [2]. 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ w୫ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ 
ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ: w୫ = w଴kሺzሻc                                                                                          (2.4) 
ɝɞɟ w଴ - ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɤ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɹ; 
     kሺzሻ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ 
ɜɵɫɨɬɵ z ; 
     ɫ− ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ; 
     w଴ - ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɤ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɬɚɛɥɢɰɟ 
11.1[2  
     Ʉɪɚɫɧɨɹɪɫɤ ɨɬɧɨɫɢɬɫɹ ɤ III ɜɟɬɪɨɜɨɦɭ ɪɚɣɨɧɭ ɩɨ ɬɚɛɥɢɰɟ 3 ɩɪɢɥɨɠɟɧɢɹ ɀ 
[2]. w଴ = Ͳ,͵ͺɤɉɚ 
ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɜɵɫɨɬɚ z ɞɥɹ ɡɞɚɧɢɣ  ɩɪɢ h ൑ d 
ɝɞɟ h - ɜɵɫɨɬɚ ɡɞɚɧɢɹ, ɪɚɜɧɚɹ 12 ɦ 
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      d – ɪɚɡɦɟɪ ɡɞɚɧɢɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɪɚɫɱɟɬɧɨɦɭ 
ɧɚɩɪɚɜɥɟɧɢɸ ɜɟɬɪɚ, 24ɦ 
ɩɨ 11.1.5 [2] z=h=12 ɦ, ɤɨɷɮɮɢɰɢɟɧɬ  kሺzሻ ɞɥɹ ɦɟɫɬɧɨɫɬɢ ɬɢɩɚ ȼ ɨɩɪɟɞɟɥɢɦ ɩɨ 
ɬɚɛɥɢɰɟ 11.2 [2] 
z≤5 ɦ, kሺzሻ = Ͳ,ͷ 
z=12 ɦ, kሺzሻ = Ͳ,͸ͷ 
cɟ = 0,8 – ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ, 
cɟ = - 0,5 – ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ. ɧɨɪɦɚɬɢɜɧɚɹ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ: w୫ = w଴kሺzሻc = Ͳ,͵ͺ ∙ Ͳ,ͺ ∙ Ͳ.ͷ = Ͳ,ͳͷʹɤɉɚ w୫ଶ = w଴kሺzሻc = Ͳ,͵ͺ ∙ Ͳ,ͺ ∙ Ͳ.͸ͷ = Ͳ,ͳͻ͹ɤɉɚ 
ɇɨɪɦɚɬɢɜɧɚɹ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ: w୫′ = Ͳ,͵ͺ ∙ Ͳ,ͷ ∙ Ͳ.ͷ = Ͳ,Ͳͻͷɤɉɚ w୫ଶ = Ͳ,͵ͺ ∙ Ͳ,ͷ ∙ Ͳ.͸ͷ = Ͳ,ͳʹ͵ɤɉɚ. 
ɋɯɟɦɚ ɩɪɢɥɨɠɟɧɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɧɚɜɟɬɪɟɧɧɨɣ ɢ ɩɨɞɜɟɬɪɟɧɧɨɣ 
ɫɬɨɪɨɧɵ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2 
 







2.2.4  ɉɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɩɨɥɚ 
 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɧɚɝɪɭɡɨɤ  ɞɥɹ 
ɬɨɪɝɨɜɵɯ ɡɚɥɨɜ  ɩɪɢɧɢɦɚɸ ɩɨ ɬɚɛɥɢɰɟ 8.3 [2] 
Ɋ=4,0 ɤɉɚ 
ȼ ɬɚɛɥɢɰɟ 2.1 ɨɬɪɚɠɟɧɵ ɧɚɝɪɭɡɤɢ ɨɬ ɩɨɤɪɵɬɢɣ ɢ ɤɪɨɜɥɢ ɧɚ ɨɫɧɨɜɧɵɟ 
ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ. 
Ɍɚɛɥɢɰɚ 2.1 ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɨɬ ɩɨɤɪɵɬɢɣ ɩɨɥɚ ɢ ɤɪɨɜɥɢ 





ɉɟɪɜɵɣ ɷɬɚɠ   
Ʉɟɪɚɦɨɝɪɚɧɢɬ 10ɦɦ 2400 ɤɝ/ɦ3 0,24 1,2 0,28 
ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ 
30 ɦɦ 1800 ɤɝ/ɦ3 0,53 1,3 0,72 
ɂɌɈȽɈ   0,77  1,00 
ȼɬɨɪɨɣ ɢ ɬɪɟɬɢɣ ɷɬɚɠ   
ɇɚɩɨɥɶɧɚɹ ɤɟɪɚɦɢɱɟɫɤɚɹ 
ɩɥɢɬɤɚ ɲɟɪɨɯɨɜɚɬɚɹ 
10 ɦɦ 2400 ɤɝ/ɦ3 0,24 1,2 0,288 
ɋɬɹɠɤɚ ɢɡ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ 
30 1800 ɤɝ/ɦ3 0,53 1,3 0,689 
ɂɌɈȽɈ   0,77  1,00 
ɉɨɤɪɵɬɢɟ ɤɪɨɜɥɢ   
Ʉɪɨɜɟɥɶɧɵɣ ɤɨɜɟɪ 
Ɍɟɯɧɨɩɥɚɫɬ 2 ɫɥɨɹ 
8 ɦɦ 4,95ɤɝ/ɦ2 0.09 1,2 0,108 
ɋɬɹɠɤɚ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɚɹ 
30ɦɦ 1800ɤɝ/ɦ3 0,53 1,3 0,689 
ɍɤɥɨɧ ɨɛɪɚɡɭɸɳɢɣ ɫɥɨɣ 
ɢɡ ɤɟɪɚɦɡɢɬɚ 




180 ɦɦ 30 ɤɝ/ɦ3 0,05 1,2 0,06 
ɂɌɈȽɈ   1,45  1,74 
 
ȼɟɫ ɨɬ ɩɟɪɟɝɨɪɨɞɨɤ ɡɚɞɚɟɦ ɤɚɤ ɪɚɜɧɨɦɟɪɧɨɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ 




Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɩɥɢɬɵ, ɩɪɢɜɟɞɟɦ ɜɫɟ ɧɚɝɪɭɡɤɢ ɧɚ ɧɟɫɭɳɢɣ 
ɷɥɟɦɟɧɬɨɜ ɜ ɬɚɛɥɢɰɭ 2.2. 
 
Ɍɚɛɥɢɰɚ 2.2 ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɧɚɝɪɭɡɨɤ 
ɇɚɝɪɭɡɤɚ ɇɨɪɦɚɬɢɜɧɚɹ Ɋɚɫɱɟɬɧɚɹ 
ɉɨɤɪɵɬɢɟ 
ɋɧɟɝɨɜɚɹ 1,902 2,6628 
 1,02 1,428 
Ʉɪɨɜɥɹ 1,45 1,74 
ɉɟɪɟɤɪɵɬɢɟ 1 ɷɬɚɠɚ 
ɉɨɥ 0,77 1,00 
ɉɟɪɟɝɨɪɨɞɤɢ 3.08 3.38 
ɉɨɥɟɡɧɚɹ 4 4,8 
ɉɟɪɟɤɪɵɬɢɟ 2 -  3 ɷɬɚɠɚ 
ɉɨɥ 0,77 1,00 
ɉɟɪɟɝɨɪɨɞɤɢ 3.08 3.38 
ɉɨɥɟɡɧɚɹ 4 4,8 
 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɡɚɞɚɟɬɫɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ Forum  
Ɋɢɫɭɧɨɤ 2.3  -Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ FORUM 
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ɇɟɫɭɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɹɜɥɹɸɬɫɹ ɤɨɥɨɧɧɵ ɢ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ. 
ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɞɚɸɬɫɹ 
ɩɨɷɥɟɦɟɧɬɧɨ. ɉɪɢɜɟɞɟɦ ɜ ɬɚɛɥɢɰɟ 2.3 ɤɨɧɟɱɧɵɟ ɠɟɫɬɤɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɞɥɹ 
ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ SCAD. 




ɫɟɱɟɧɢɟ, ɦɦ  
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ Ʉɥɚɫɫ ɛɟɬɨɧɚ 
Ʉɨɥɨɧɧɚ Ʉ1 400ɯ400 3,6 ȼ25 
Ȼɚɥɤɚ 1 ȻɆ1 400ɯ400 6 ȼ20 
Ȼɚɥɤɚ 2 ȻɆ2 400ɯ400 6 ȼ20 
ɉɥɢɬɚ 
ɩɟɪɟɤɪɵɬɢɹ 
ɉ1 160  ȼ20 
ɉɥɢɬɚ ɩɨɤɪɵɬɢɹ ɉ2 160  ȼ20 
 
Ɋɚɫɱɟɬɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɩɪɢɜɨɞɢɬɫɹ ɩɨ ɩ.6 [2]: 
1. ɋ1=Ɋd+(1,0∙Pl1+0,95∙Pl2+1,0∙Pt1+0,9∙Pt2+0,7∙Pt3) 
2. ɋ1=Ɋd+(0,950∙Pl1+0,95∙Pl2+1,0∙Pt1+0,9∙Pt2+0,7∙Pt3) 
3. Ɋd  - ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɣ 
4. Pt1 - ɉɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ 
5. Pl1 - ȼɟɫ ɩɨɥɚ  
6. Pl2- ȼɟɫ ɩɟɪɟɝɨɪɨɞɨɤ 
7. Pt2 - ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ 
8. Pt3  - ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ 
9. ɉɭɥɶɫɚɰɢɨɧɧɚɹ ɧɚɝɪɭɡɤɚ 
ɉɭɥɶɫɚɰɢɨɧɧɚɹ ɨɬ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɡɚɞɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ SCAD 
ȼ ɬɚɛɥɢɰɟ 2.4 – ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɢɧɢɦɚɥɶɧɵɟ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɩɟɪɟɦɟɳɟɧɢɣ ɷɥɟɦɟɧɬɨɜ. 
 
Ɍɚɛɥɢɰɚ 2.4 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɢ ɦɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ 
Ɏɚɤɬɨɪ Ɇɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ Ɇɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
 Ɂɧɚɱɟɧɢɟ,ɦɦ ɍɡɟɥ,  Ɂɚɝɪɭɠɟɧɢɟ Ɏɨɪɦɚ Ɂɧɚɱɟɧɢɟ,ɦɦ ɍɡɟɥ Ɂɚɝɪɭɠɟɧɢɟ Ɏɨɪɦɚ 
X 2,186 157 12 LS+SD -2,187 182 13 LS+SD 
Y 2,773 157 15 LS+SD -2,773 161 14 LS+SD 
Z 0,14 3111 6  -3,3 7079 1  
Ux 0,97 734 1  -0,905 7525 1  
Uy 0,885 6848 1  -0,894 9224 1  
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Ɏɚɤɬɨɪ Ɇɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ Ɇɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
 Ɂɧɚɱɟɧɢɟ,ɦɦ ɍɡɟɥ,  Ɂɚɝɪɭɠɟɧɢɟ Ɏɨɪɦɚ Ɂɧɚɱɟɧɢɟ,ɦɦ ɍɡɟɥ Ɂɚɝɪɭɠɟɧɢɟ Ɏɨɪɦɚ 
Uz 0,034 693 1  -0,027 825 1  
 
ȼɵɜɨɞ: 
ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɨɜ ɜ ɉɄ SCAD ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɡɞɚɧɢɹ 
ɫɨɫɬɚɜɥɹɸɬ 2,186 ɦɦ. ɂɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɋɉ 20.13330.2011 “ɇɚɝɪɭɡɤɢ ɢ 
ɜɨɡɞɟɣɫɬɜɢɹ”[2], ɝɞɟ ɩɪɟɞɟɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɡɞɚɧɢɹ  









Ɋɢɫɭɧɨɤ 2.5 - ɉɟɪɟɦɟɳɟɧɢɹ ɩɨ ɨɫɢ ɍ 
 
Ɋɢɫɭɧɨɤ 2.6 - ɉɟɪɟɦɟɳɟɧɢɹ ɩɨ ɨɫɢ Z 
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2.3 Ⱥɪɦɢɪɨɜɚɧɢɟ ɦɨɧɨɥɢɬɧɨɣ ɤɨɥɨɧɧɵ 
 
2.3.1 Ɋɚɫɱɟɬ ɚɪɦɢɪɨɜɚɧɢɹ ɦɨɧɨɥɢɬɧɨɣ ɤɨɥɨɧɧɵ 
Ɋɚɫɱɟɬ ɜɟɞɟɦ ɩɨ ɩɨɫɨɛɢɸ ɤ ɤ ɋɉ 52-101-2003 «ɉɨɫɨɛɢɟ ɩɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɬɹɠɟɥɨɝɨ 
ɛɟɬɨɧɚ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɚɪɦɚɬɭɪɵ». 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɤɨɥɨɧɧɭ ȼ4 ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.5. 
  
Ɍɚɛɥɢɰɚ 2.5 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɦɨɧɨɥɢɬɧɭɸ ɤɨɥɨɧɧɭ 
ȼɢɞ ɧɚɝɪɭɡɤɢ Ɏɨɪɦɭɥɚ n yf  
Ⱦɥɢɬɟɥɶɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ሺ͸ ∙ ͸ሻ ∙ ͳ,Ͳʹ ∙ Ͳ,ͷ = ͳͺ,͵͸ ɤɇ 1  25,7 
ɉɥɢɬɚ ɩɨɤɪɵɬɢɹ ሺ͸ ∙ ͸ሻ ∙ Ͳ,ͳ͸ ∙ ʹʹͲͲ ∙ ͻ,ͺ = ͳʹͶ,ͳͺ ɤɇ 1 1,1 136,6 
Ʉɪɨɜɥɹ ሺ͸ ∙ ͸ሻ ∙ ͳ,Ͷͷ = ͷʹ,ʹ ɤɇ 1  62,64 
Ƚɥɚɜɧɚɹ ɛɚɥɤɚ ℎ = ͶͷͲ, ܾ = ͶͲͲ. 
ଵܰ = Ͳ,Ͷͷ ∙ Ͳ,Ͷ ∙ ͸ ∙ ʹͷͲͲ ∙ ͻ,ͺͳͲͲͲ = ʹ͹ɤɇ 4 1,1 118,8 
ȼɬɨɪɨɫɬɟɩɟɧɧɚɹ ɛɚɥɤɚ ℎ = ͵ͲͲ, ܾ = ͵ͲͲ. Вʹͷ 
ଵܰ = Ͳ,͵ ∙ Ͳ,͵ ∙ ͸ ∙ ʹͷͲͲ ∙ ͻ,ͺͳͲͲͲ = Ͷ,ͷɤɇ 4 1,1 19,8 
ɉɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ ሺ͸ ∙ ͸ሻ ∙ Ͳ,ͳ͸ ∙ ʹʹͲͲ ∙ ͻ,ͺ = ͳʹͶ,ͳͺ ɤɇ 3 1,1 409,8 
ɉɨɤɪɵɬɢɟ ɩɨɥɚ Ͳ,͹͹ ∙ ͸ ∙ ͸ = ʹ͹,͹ʹ 4  34,65 
ɂɌɈȽɈ     
 
ɇɚ ɪɢɫɭɧɤɟ 2.7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɷɩɸɪɵ ɭɫɢɥɢɣ ɜɟɪɬɢɤɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ 




                                 .Ɋɢɫɭɧɨɤ 2.7 – ɗɩɸɪɚ ɭɫɢɥɢɣ N, ɤɇ 
 
ɇɚ ɪɢɫɭɧɤɟ 2.8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɷɩɸɪɵ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɵ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. 
 
Ɋɢɫɭɧɨɤ 2.8 – ɂɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ Ɇ, ɤɇ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɚɪɦɢɪɨɜɚɧɢɹ ɤɨɥɨɧɧɵ 







Ɍɚɛɥɢɰɚ 2.6 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɚɪɦɢɪɨɜɚɧɢɹ ɤɨɥɨɧɧɵ 
Ɏɚɤɬɨɪ Ȼɭɤɜɟɧɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɉɪɨɞɨɥɶɧɚɹ ɫɢɥɚ ɨɬ 
ɜɫɟɯ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɧɚɝɪɭɡɨɤ 
௩ܰ 1751,26  ɤɇ ɤɇ 
ɉɪɨɞɨɥɶɧɚɹ ɫɢɥɚ ɨɬ 
ɞɥɢɬɟɥɶɧɵɯ 
ɧɚɝɪɭɡɨɤ 




Ɇℎ 16,75  ɤɇɦ 
Ⱦɥɢɧɚ ɤɨɥɨɧɧɵ l 3,6  ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ 
ɤɨɥɨɧɧɵ 
b 0,4  ɦ 
ȼɵɫɨɬɚ ɫɟɱɟɧɢɹ 
ɤɨɥɨɧɧɵ 
h 0,4 ɦ 
Ɂɚɳɢɬɧɵɣ ɫɥɨɣ 
ɚɪɦɚɬɭɪɵ 
ܽ = ܽ′ 50 ɦɦ 








ܴ௦௖ 355 ɦɉɚ 




ܴ௕ 14,5 ɦɉɚ 
Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ܧ௕ 30000 ɦɉɚ 
 
ȼɵɫɨɬɚ ɪɚɛɨɱɟɣ ɡɨɧɵ: 
0 4 0 0 5 0 3 5 0h h a м м     .                                                                    (2.5) 
ȼɟɥɢɱɢɧɚ ɧɚɱɚɥɶɧɨɝɨ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ: 
 ˈ଴ = ʛNv = ଵ଺,଻ହଵ଻ହଵ,ଶ଺ = Ͳ,ͲͲͻˏ = ͻˏˏ                                                       (2.6) 
ȼɵɱɢɫɥɹɸ ɜɟɥɢɱɢɧɭ ɫɥɭɱɚɣɧɨɝɨ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ 
 ˈୟ = ୪బ଺଴଴ = ଶ,ହଶ଺଴଴ = Ͳ,ͲͲͶʹˏ = Ͳ,Ͷʹ ˏˏ                                                  (2.7) 
  ˈୟ = ୦ଷ଴ = ଴,ସଷ଴ = Ͳ,Ͳͳ͵͵ˏ = ͳ͵,͵ ˏˏ                                                    (2.8) 
42 
 
 ˈୟ = ͳ ˔ˏ 
Ɋɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ: 
 h଴ = h − a = Ͳ,Ͷ − Ͳ,Ͳͷ = Ͳ,͵ͷɦ                                                     (2.9) 
Ɉɩɪɟɞɟɥɹɟɦ ɝɢɛɤɨɫɬɶ ɤɨɥɨɧɧɵ: 
 
୪బ୦ = ଴,଻∙ଷ,଺଴,ସ = ͸,͵ > Ͷ,Ͳ,                                                                       (2.10) 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦ ɭɱɟɬ ɜɥɢɹɧɢɹ ɩɪɨɝɢɛɚ ɤɨɥɨɧɧɵ ɧɚ ɧɚɱɚɥɶɧɵɣ 
ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ:  
 
 ܯଵ = ܯ + ܰ ∙ ℎబ−௔ଶ = ͳ͸,ͺ + ͳ͹ͷͳ ∙ ଴,ଷହ−଴,଴ହଶ = 
                                      = ʹ͹ͻ,Ͷͷˍʜ ∙ ˏ                                                          (2.11) 
 Ɇ1 - ɦɨɦɟɧɬ ɜɧɟɲɧɢɯ ɫɢɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ, ɧɨɪɦɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɢɡɝɢɛɚ ɢ ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɰɟɧɬɪ ɧɚɢɛɨɥɟɟ ɪɚɫɬɹɧɭɬɨɝɨ ɢɥɢ ɧɚɢɦɟɧɟɟ 
ɫɠɚɬɨɝɨ (ɩɪɢ ɰɟɥɢɤɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ) ɫɬɟɪɠɧɹ ɚɪɦɚɬɭɪɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɬ 
ɞɟɣɫɬɜɢɹ ɜɫɟɯ ɧɚɝɪɭɡɨɤ;  
ȼɵɱɢɫɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɧɚɝɪɭɡɤɢ ɧɚ ɩɪɨɝɢɛ ɷɥɟɦɟɧɬɚ: 
  𝜑ଵ = ͳ + ʛெభ = ͳ,Ͳ͹                                                                              (2.12) 
ɬɚɤ ɤɚɤ ௘బℎ = ଴,଴଴ଽబ଴,ସ = Ͳ,Ͳʹ͵ < Ͳ,ͳͷ ɩɪɢɧɢɦɚɟɦ ߜ௘ = Ͳ,ͳͷ 
ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɪɢɧɢɦɚɟɦ 02,0  - ɩɪɨɰɟɧɬ ɚɪɦɢɪɨɜɚɧɢɹ; 
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     

.                                                     (2.13) 
ɉɨ ɮɨɪɦɭɥɟ ɨɩɪɟɞɟɥɢɦ ɠёɫɬɤɨɫɬɶ ɩɨ ɩ.6.2.16 [29] 
  ܦ = ܧ௕ܾℎଷ [ ଴,଴ଵଶହఝభሺ଴,ଷ+ ఋ೐ሻ + Ͳ,ͳ͹ͷߤܽ ቀℎబ−௔ℎ ቁଶ] = = ͵Ͳ ∙ ͳͲହ ∙ Ͳ,Ͷ ∙ Ͳ,Ͷଷ [ Ͳ,Ͳͳʹͷͳ,Ͳ͹ሺͲ,͵ +  Ͳ,ͳͷሻ + Ͳ,ͳ͹ͷ ∙ Ͳ,ͳ͵͵ (Ͳ,͵ͷ − Ͳ,ͲͷͲ,Ͷ )ଶ] = ͷͶͻ͹,͸˕                                                                                         (2.9) 
ɨɬɫɸɞɚ: 
- ɭɫɥɨɜɧɚɹ ɤɪɢɬɢɱɟɫɤɚɹ ɫɢɥɚ: 
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 ௖ܰ௥ = 𝜋మ∙𝐷௟బమ = ଷ,ଵସమ∙ଶସଽ଻,଺ଶ,ହଶమ = ͷͺ͹͹,͹                                                  (2.14) 
 𝜂 = ଵଵ− 𝑁𝑁೎ೝ = ଵଵ−భళఱభ,మలఱఴళళ,ళ = ͳ,ʹʹ                                                            (2.15) 
Ɋɚɫɱɟɬɧɵɣ ɦɨɦɟɧɬ ɫ ɭɱɟɬɨɦ ɩɪɨɝɢɛɚ ɪɚɜɟɧ: ʛ = ʛ𝜂 = ͳ͸,ͺ ∙ ͳ,ʹʹ = ʹͲ,Ͷͻˍʜ ∙ ˏ                                             (2.16) 
ɋɨɝɥɚɫɧɨ ɩ.3.57, ɟɫɥɢ ɡɧɚɱɟɧɢɟ ɦɦa 50  ɧɟ ɩɪɟɜɵɲɚɟɬ 
00,1 5 0,1 5 3 5 0 5 2, 5h м м   , ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɢɦɦɟɬɪɢɱɧɨɣ ɚɪɦɚɬɭɪɵ 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɩɪɨɞɨɥɶɧɨɣ 
ɫɢɥɵ: 
 ܽ௡ = ேோ್௕ℎబ = ଵ଻ହଵ଴ଵସ,ହ∙ସ଴∙ଷହ = Ͳ,ͺ͸                                                               (2.17) 
ɬɚɤ ɤɚɤ ܽ௡ > ߦோ = Ͳ,Ͷͻ͵ 
ɬɨ 𝐴௦ = ோ್௕ℎబோೞ ˘ ௔೘భ−కሺଵ−𝜉మሻଵ−ఋ = ଵସ,ହ∙ସ଴∙ଷହଷହହ ˘ ଴,ଷହ−଴,଺଼ଷሺଵ−బ,లఴయమ ሻଵ−଴,ଵସଷ = ͻ,͵ͷ˔ˏଶ             (2.18) 
ɝɞɟܽ௠ଵ = ெ+ேሺℎబ+௔ሻ/ଶோ್௕ℎమబ = ଵ଺,ହ଻+ଵ଻ହଵሺଷହ−ହሻ/ଶଵସ,ହ∙ସ଴∙ଷହమ = ଵ଺,ହ଻+ଵ଻ହଵሺଷହ−ହሻ/ଶଵସ,ହ∙ସ଴∙ଷହమ = Ͳ,͵ͷ       (2.19) 
 ߜ = ௔ℎబ = Ͳ,ͳͶ͵                                                                                       (2.20) 
 ߦ = ሺܽ௡ + ߦோሻʹ = ଴,଼଺+଴,ସଽଷଶ = Ͳ,͸͹͸                                                    (2.21) 
 ܽ௦ = ௔೘భ−కሺଵ−𝜉మሻଵ−ఋ = ଴,ଷହ−଴,଺଻଺ሺଵ−బ,లళలమ ሻଵ−଴,ଵସଷ = −Ͳ,Ͳͷ                                       (2.22) 
ɉɥɨɳɚɞɶ ɚɪɦɚɬɭɪɵ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɤɨɷɮɮɢɰɢɟɧɬɭ ɚɪɦɢɪɨɜɚɧɢɹ 
ɫɨɝɥɚɫɧɨ ɋɉ 53-101-2003  
 ߤ௠𝑖௡ = Ͳ,ͳͷ% 
 𝐴௦ = ߤ௠𝑖௡ܾℎ଴ = Ͳ,ͲͲͳͷ ∙ ͶͲ ∙ ͵͸ = ʹ,ͳ͸˔ˏଶ                                      (2.23) 
ɉɪɢɧɢɦɚɸ ɚɪɦɢɪɨɜɚɧɢɟ 4ϕ20Ⱥ400. 
ɋɯɟɦɭ ɚɪɦɢɪɨɜɚɧɢɹ ɫɦɨɬɪɢ ɝɪɚɮɢɱɟɫɤɭɸ ɱɚɫɬɶ ɩɪɨɟɤɬɚ. 
 
2.3.2 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɚɪɦɢɪɨɜɚɧɢɹ 
 
Ʉɨɥɨɧɧɚ ɚɪɦɢɪɭɟɬɫɹ ɫɜɚɪɧɵɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɤɚɪɤɚɫɨɦ. 
-ɫɟɱɟɧɢɟ ɤɨɥɨɧɧɵ ɪɚɡɦɟɪɚɦɢ b = 400 ɦɦ, h = 400 ɦɦ; 
44 
 
-ɡɚɳɢɬɧɵɣ ɫɥɨɣ a =a' = 30 ɦɦ; 
-ɛɟɬɨɧ ɬɹɠɟɥɵɣ ɤɥɚɫɫɚ B25 (Rb = 13 Ɇɉɚ ɩɪɢ gb2 = 0,9; Eb = 2,7 · 104 ); 
ɚɪɦɚɬɭɪɚ ɤɥɚɫɫɚ A400 (Rs =Rsc = 365 Ɇɉɚ); 
Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɡɚɤɪɟɩɥɟɧɢɟ 
ɫɠɚɬɵɯ ɫɬɟɪɠɧɟɣ ɨɬ ɛɨɤɨɜɨɝɨ ɜɵɩɭɱɢɜɚɧɢɹ ɜ ɥɸɛɨɦ ɧɚɩɪɚɜɥɟɧɢɢ.  
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɞɨɥɠɧɚ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɭ ɜɫɟɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɤɨɥɨɧɧɵ, ɜɛɥɢɡɢ ɤɨɬɨɪɵɯ ɫɬɚɜɢɬɫɹ ɩɪɨɞɨɥɶɧɚɹ ɚɪɦɚɬɭɪɚ. 
Ⱦɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɤɚɪɤɚɫɚ ɩɥɨɫɤɢɟ ɫɜɚɪɧɵɟ ɫɟɬɤɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɭ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɝɪɚɧɟɣ ɤɨɥɨɧɧɵ, ɫɨɟɞɢɧɟɧɵ ɞɪɭɝ ɫ 
ɞɪɭɝɨɦ ɩɨɩɟɪɟɱɧɵɦɢ ɫɬɟɪɠɧɹɦɢ, ɩɪɢɜɚɪɟɧɧɵɦɢ ɤɨɧɬɚɤɬɧɨɣ ɬɨɱɟɱɧɨɣ 
ɫɜɚɪɤɨɣ ɤ ɭɝɥɨɜɵɦ ɩɪɨɞɨɥɶɧɵɦ ɫɬɟɪɠɧɹɦ ɤɚɪɤɚɫɨɜ. 
 
2.4 Ɋɚɫɱɟɬ ɚɪɦɢɪɨɜɚɧɢɹ ɬɢɩɨɜɨɣ ɩɥɢɬɵ ɜ ɩɪɨɝɪɚɦɦɟ Ⱥɪɛɚɬ 
2.4.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɚɪɦɢɪɨɜɚɧɢɸ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 
 
ɉɥɢɬɭ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɛɚɥɨɱɧɨɣ ɫɯɟɦɟ ɩɭɬɟɦ ɜɵɪɟɡɚɧɢɹ ɩɨɥɨɫɵ 
ɲɢɪɢɧɨɣ 1 ɦɟɬɪ. Ȼɟɬɨɧ ɤɥɚɫɫɚ ȼ20.  Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɢ 
ɚɪɦɚɬɭɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6. 
Ɋɚɛɨɱɚɹ ɜɵɫɨɬɚ ɩɥɢɬɵ h0 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɢɡɝɢɛɚɸɳɟɦɭ 
ɦɨɦɟɧɬɭ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: ℎ଴ = √ ெ𝐴బ௕ோ್                                                                                         (2.20) 
ɝɞɟ M – ɦɚɤɫɢɦɚɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ; 
       b – ɲɢɪɢɧɚ ɪɚɫɱɟɬɧɨɣ ɩɨɥɨɫɵ;  
      Rb – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɨɫɟɜɨɦɭ ɫɠɚɬɢɸ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɞɥɹ 
ɩɪɢɧɹɬɨɝɨ ɤɥɚɫɫɚ ɛɟɬɨɧɚ; 
     A0 – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɞɥɹ ɩɪɢɧɹɬɨɝɨ ɡɧɚɱɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɵɫɨɬɵ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ ξ =0,22; Ⱥ0=0,196. 
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 ℎ଴ = √ ଷସଷ଻଴଴,ଵଽ଺∙ଵ∙ଵଵ,ହ = ͳʹ͵,ͺ͹ ɦɦ 
 ɶℎ = ℎ଴ + ܽ = ͳʹ͵,ͺ͹ + ͵Ͳ = ͳͷ͵,ͺ͹ 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ h = 160 ɦɦ. 
 
Ɍɚɛɥɢɰɚ 2.6 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɥɢɬɵ, ɨɩɟɪɬɨɣ ɩɨ ɤɨɧɬɭɪɭ 
ɉɚɪɚɦɟɬɪ Ȼɭɤɜɟɧɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 
Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɒɢɪɢɧɚ ɪɚɫɱɟɬɧɨɣ 
ɱɚɫɬɢ 
b 1  ɦ 
Ʉɨɥɢɱɟɫɬɜɨ 
ɩɪɨɥɟɬɨɜ 
n 5  ɦ 
Ⱦɥɢɧɚ ɩɪɨɥɟɬɚ l 6 ɦ 
Ɂɚɳɢɬɧɵɣ ɫɥɨɣ 
ɚɪɦɚɬɭɪɵ 
ܽ = ܽ′ 50 ɦɦ 








ܴ௦௖ 355 ɦɉɚ 




ܴ௕ 11,5 ɦɉɚ 
Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ܧ௕ 27 ɦɉɚ 2.4.2 Ɋɚɫɱɟɬ ɚɪɦɢɪɨɜɚɧɢɹ ɩɥɢɬɵ 
 
Ɋɚɫɱɟɬ ɩɥɢɬɵ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɛɭɤɜɟɧɧɵɯ ɨɫɟɣ.  
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ  Ȗn = 1,1 
ɇɚ ɪɢɫɭɧɤɟ 2.8 ɩɪɟɞɫɬɚɜɥɟɧɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɞɥɹ 
ɩɨɞɛɨɪɚ ɚɪɦɚɬɭɪɵ. 
 Ɋɢɫɭɧɨɤ 2.9 – Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 
 
ȼ ɬɚɛɥɢɰɟ 2.7 ɉɪɟɞɫɬɚɜɥɟɧɨ ɪɚɫɱɟɬɧɨɟ ɫɟɱɟɧɢɟ ɩɥɢɬɵ. 
 
 







Ɍɚɛɥɢɰɚ 2.7– Ɋɚɫɱɟɬɧɨɟ ɫɟɱɟɧɢɟ ɩɥɢɬɵ  
 
b = 1000 ɦɦ  
h = 160 ɦɦ 
a1 = 20 ɦɦ 
a2 = 20 ɦɦ 
 
 
ȼ ɬɚɛɥɢɰɟ 2.8,2.9,2.10 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɝɪɭɠɟɧɢɹ ɧɚ ɩɥɢɬɭ ɩɟɪɟɤɪɵɬɢɹ 
 
Ɍɚɛɥɢɰɚ 3.8 - Ɂɚɝɪɭɠɟɧɢɟ 1ɩɟɪɟɦɟɧɧɨɟ ɞɥɢɬɟɥɶɧɨ ɞɟɣɫɬɜɭɸɳɟɟ 
Ɍɢɩ ɧɚɝɪɭɡɤɢ ȼɟɥɢɱɢɧɚ 
ɩɪɨɥɟɬ 1, ɞɥɢɧɚ = 6 ɦ 
ȼɟɫ ɤɢɪɩɢɱɧɵɯ ɩɟɪɟɝɨɪɨɞɨɤ 0,31 Ɍ/ɦ 
 
 
Ɍɚɛɥɢɰɚ 3.9 - Ɂɚɝɪɭɠɟɧɢɟ 2 - ɩɟɪɟɦɟɧɧɨɟ ɞɥɢɬɟɥɶɧɨ ɞɟɣɫɬɜɭɸɳɟɟ 
 Ɍɢɩ ɧɚɝɪɭɡɤɢ ȼɟɥɢɱɢɧɚ 






































Ɍɚɛɥɢɰɚ 2.10 - Ɂɚɝɪɭɠɟɧɢɟ 3 – ɩɟɪɟɦɟɧɧɚɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ 
 Ɍɢɩ ɧɚɝɪɭɡɤɢ ȼɟɥɢɱɢɧɚ 
















 ɩɪɨɥɟɬ 5, ɞɥɢɧɚ = 6 ɦ 
 ɉɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ 0,41 Ɍ/ɦ 
 
 
Ɋɟɡɭɥɶɬɚɬɵ ɩɨɞɛɨɪɚ ɚɪɦɚɬɭɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.11 
 
Ɍɚɛɥɢɰɚ2.11. - Ɋɟɡɭɥɶɬɚɬɵ ɩɨɞɛɨɪɚ ɚɪɦɚɬɭɪɵ 
ɉɪɨɥɟɬ ɍɱɚɫɬɨɤ Ɍɢɩ ɇɟɫɢɦɦɟɬɪɢɱɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ ɋɢɦɦɟɬɪɢɱɧɨɟ 
ɚɪɦɢɪɨɜɚɧɢɟ 
   AS1 AS2 % AS1 % 
   ɫɦ2 ɫɦ2  ɫɦ2  
ɩɪɨɥɟɬ 1 1 ɫɭɦɦɚɪɧɚɹ 4,539 0,707 0,375 4,539 0,648 
 2 ɫɭɦɦɚɪɧɚɹ 4,731 0,707 0,388 4,731 0,676 
 3 ɫɭɦɦɚɪɧɚɹ 3,249 4,924 0,584 4,924 0,703 
ɩɪɨɥɟɬ 2 1 ɫɭɦɦɚɪɧɚɹ 0,813 4,924 0,41 4,924 0,703 
 2 ɫɭɦɦɚɪɧɚɹ 1,31 0,864 0,155 1,31 0,187 
 3 ɫɭɦɦɚɪɧɚɹ 0,908 3,008 0,28 3,008 0,43 
6 6 6 6 6
0,077 0,077 0,077 0,077 0,077
6 6 6 6 6
0,41 0,41 0,41 0,41 0,41
48 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.11 
ɉɪɨɥɟɬ ɍɱɚɫɬɨɤ Ɍɢɩ ɇɟɫɢɦɦɟɬɪɢɱɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ ɋɢɦɦɟɬɪɢɱɧɨɟ 
ɚɪɦɢɪɨɜɚɧɢɟ 
   AS1 AS2 % AS1 % 
   ɫɦ2 ɫɦ2  ɫɦ2  
 3 ɫɭɦɦɚɪɧɚɹ 1,257 3,128 0,313 3,128 0,447 
ɩɪɨɥɟɬ 4 1 ɫɭɦɦɚɪɧɚɹ 0,861 3,128 0,285 3,128 0,447 
 2 ɫɭɦɦɚɪɧɚɹ 1,242 0,813 0,147 1,242 0,177 
 3 ɫɭɦɦɚɪɧɚɹ 0,813 4,059 0,348 4,059 0,58 
ɩɪɨɥɟɬ 5 1 ɫɭɦɦɚɪɧɚɹ 1,536 4,059 0,4 4,059 0,58 
 2 ɫɭɦɦɚɪɧɚɹ 2,979 0,707 0,263 2,979 0,426 




Ɋɢɫɭɧɨɤ 2.10 - ɉɥɨɳɚɞɶ ɬɪɟɛɭɟɦɨɣ ɚɪɦɚɬɭɪɵ, ɫɦ2 
 
 
Ɋɢɫɭɧɨɤ 2.11 – ɉɪɨɰɟɧɬ ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ 
 
2.4.3 ɗɤɫɩɟɪɬɢɡɚ ɩɨɞɨɛɪɚɧɧɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ 
 
Ɂɧɚɱɟɧɢɹ ɩɨɞɨɛɪɚɧɧɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɩɪɨɜɟɪɢɦ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 
ɨɛɟɫɩɟɱɟɧɢɢ Ⱥɪɛɚɬ ɜ ɪɚɡɞɟɥɟ «ɗɤɫɩɟɪɬɢɡɚ ɛɚɥɤɢ». Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɬɢɡɵ 




6 6 6 6 6








6 6 6 6 6











Ɍɚɛɥɢɰɚ 2.12 – ɗɤɫɩɟɪɬɢɡɚ ɩɨɞɨɛɪɚɧɧɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɩɥɢɬɵ 
ɉɪɨɥɟɬ ɍɱɚɫɬɨɤ Ⱦɥɢɧɚ (ɦ) Ⱥɪɦɚɬɭɪɚ ɋɟɱɟɧɢɟ 
ɩɪɨɥɟɬ 1 1 2 S1 - 68 
S2 - 78 
 
 2 2 S1 - 68, ɜɬɨɪɨɣ ɪɹɞ 78 
Ɋɚɫɫɬɨɹɧɢɟ ɜ ɫɜɟɬɭ ɦɟɠɞɭ ɪɹɞɚɦɢ 20 ɦɦ) 
S2 - 210  
 3 2 S1 - 610 
S2 - 712 
 
ɩɪɨɥɟɬ 2 1 2 S1 - 68 
S2 - 78 
 
 2 2 S1 - 68, ɜɬɨɪɨɣ ɪɹɞ 78 
Ɋɚɫɫɬɨɹɧɢɟ ɜ ɫɜɟɬɭ ɦɟɠɞɭ ɪɹɞɚɦɢ 20 ɦɦ) 
 
 3 2 S1 - 610 
S2 - 710 
 
ɩɪɨɥɟɬ 3 1 2 S1 - 610 
S2 - 710 
 
 2 2 S1 - 610, ɜɬɨɪɨɣ ɪɹɞ 710 
Ɋɚɫɫɬɨɹɧɢɟ ɜ ɫɜɟɬɭ ɦɟɠɞɭ ɪɹɞɚɦɢ 20 ɦɦ) 
S2 - 210 
 
 3 2 S1 - 610 
S2 - 710 
 
ɩɪɨɥɟɬ 4 1 2 S1 - 610 
S2 - 710  
 2 2 S1 - 68, ɜɬɨɪɨɣ ɪɹɞ 78 
Ɋɚɫɫɬɨɹɧɢɟ ɜ ɫɜɟɬɭ ɦɟɠɞɭ ɪɹɞɚɦɢ 20 ɦɦ) 
S2 - 28 
 
 3 2 S1 - 68 
S2 - 78 
 
ɩɪɨɥɟɬ 5 1 2 S1 – 68 
S2 - 78 
 
 2 2 S1 - 6, ɜɬɨɪɨɣ ɪɹɞ 78 
Ɋɚɫɫɬɨɹɧɢɟ ɜ ɫɜɟɬɭ ɦɟɠɞɭ ɪɹɞɚɦɢ 20 ɦɦ) 
S2 - 28 
 
 3 2 S1 - 68 









Ɍɚɛɥɢɰɚ 2.12 – Ɉɩɨɪɧɵɟ ɪɟɚɤɰɢɢ 
 Ɉɩɨɪɧɵɟ ɪɟɚɤɰɢɢ 






















 Ɍ*ɦ ɤɇ ɤɇ ɤɇ ɤɇ ɤɇ ɤɇ Ɍ*ɦ 
ɩɨ ɤɪɢɬɟɪɢɸ 
Mmax 
0.417 -0.611 0.541 0.07 0 0 0 0 
ɩɨ ɤɪɢɬɟɪɢɸ 
Mmin 
-2.168 23.522 36.913 26.511 27.881 27.489 -13.81 -1.41 
ɩɨ ɤɪɢɬɟɪɢɸ 
Qmax 
-2.168 23.522 15.224 13.618 13.853 13.766 0 0 
ɩɨ ɤɪɢɬɟɪɢɸ 
Qmin 
0.417 -0.611 22.23 12.963 14.028 13.722 -13.81 -1.41 
 
Ɍɚɛɥɢɰɚ 2.13 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
ɉɪɨɥɟɬ ɍɱɚɫɬɨɤ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɉɪɨɜɟɪɤɚ ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ 




  0.061 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0.351 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 
ɫɟɱɟɧɢɹɦ ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0.023 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0.13 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 
ɫɟɱɟɧɢɹɦ ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0.058 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0.332 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 
ɫɟɱɟɧɢɹɦ ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ 
ɩ.3.32 
ɩɪɨɥɟɬ 2 1 0.868 ɉɪɨɱɧɨɫɬɶ ɩɨ ɩɪɟɞɟɥɶɧɨɦɭ ɩ.ɩ. 3.15-3.20, 3.27-
51 
 
ɦɨɦɟɧɬɭ ɫɟɱɟɧɢɹ 3.28 
  0.038 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0.216 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 






ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.13 
ɉɪɨɥɟɬ ɍɱɚɫɬɨɤ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɉɪɨɜɟɪɤɚ ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ 




  0.015 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0.085 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 
ɫɟɱɟɧɢɹɦ ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0.034 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0.192 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 
ɫɟɱɟɧɢɹɦ ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0.035 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0.2 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 
ɫɟɱɟɧɢɹɦ ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0.013 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0.076 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 
ɫɟɱɟɧɢɹɦ ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0.036 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0.208 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 
ɫɟɱɟɧɢɹɦ ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0.036 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0.205 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 









  0.013 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 





ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.13  
ɉɪɨɥɟɬ ɍɱɚɫɬɨɤ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɉɪɨɜɟɪɤɚ ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ 
  0.073 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 
ɫɟɱɟɧɢɹɦ ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0.036 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0.203 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 
ɫɟɱɟɧɢɹɦ ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0.036 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0.204 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 
ɫɟɱɟɧɢɹɦ ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0.013 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0.073 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 
ɫɟɱɟɧɢɹɦ ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0.036 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0.204 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ 




Ɍɚɛɥɢɰɚ 2.14 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɨɝɢɛɨɜ 
ɉɪɨɥɟɬ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ Ɇɢɧɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ 
 ȼɟɥɢɱɢɧɚ ɉɪɢɜɹɡɤɚ ȼɟɥɢɱɢɧɚ ɉɪɢɜɹɡɤɚ 
 ɦɦ ɦ ɦɦ ɦ 
ɩɪɨɥɟɬ 1 9.454 3.136 0 6 
ɩɪɨɥɟɬ 2 2.08 3.286 -0.57 0.573 
ɩɪɨɥɟɬ 3 4.744 2.955 0 6 
ɩɪɨɥɟɬ 4 4.017 3.015 -0.001 0.03 









Ɋɢɫɭɧɨɤ 2.13 – ɗɩɸɪɚ ɩɪɨɝɢɛɨɜ 
 
ȼɵɜɨɞ: ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɨɜ ɜ ɉɄ ȺɊȻȺɌ, ɩɪɢɧɢɦɚɟɦ ɚɪɦɚɬɭɪɭ ɩɥɢɬɵ 
ɞɢɚɦɟɬɪɨɦ 8ɦɦ ɤɥɚɫɫ Ⱥ400. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɬɟɪɠɧɟɣ ɚɪɦɚɬɭɪɵ ɜ ɩɥɢɬɟ 
ɩɨɤɚɡɚɧɨ ɧɚ ɥɢɫɬɟ 5 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 
 
2.4.4 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɚɪɦɢɪɨɜɚɧɢɹ ɩɥɢɬɵ 
 
Ⱥɪɦɢɪɨɜɚɧɢɟ ɩɥɢɬɵ ɜɟɞɟɬɫɹ ɩɨ ɉɨɫɨɛɢɸ «Ⱥɪɦɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ 
ɦɨɧɨɥɢɬɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɡɞɚɧɢɣ. ɉɨɫɨɛɢɟ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ» [37]  
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɩɪɢɧɹɬɵ ɫɨɝɥɚɫɧɨ ɭɱɟɛɧɨɦɭ ɩɨɫɨɛɢɸ Ȼɚɣɤɨɜɚ 
«ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɱ.1»[31] 
Ɂɚɳɢɬɧɵɣ ɫɥɨɣ ɩɪɢɧɢɦɚɟɦ ɜ ɩɪɨɟɤɬɟ – 30 ɦɦ 
ȼ ɫɨɫɬɚɜ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɩɟɪɟɤɪɵɬɢɣ ɜɯɨɞɹɬ ɩɥɢɬɵ, 
ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɢɡɝɢɛ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɢ ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɢɯ ɛɚɥɤɢ. ɜɫɟ 































6 6 6 6 6
0 .9 4 5
-0 .0 5 7
56 
 
ɷɥɟɦɟɧɬɵ ɦɨɧɨɥɢɬɧɨ ɫɜɹɡɚɧɵ. Ɋɚɡɦɟɪ ɫɬɨɪɨɧ ɩɥɢɬ ɜ ɤɚɠɞɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
ɞɨɫɬɢɝɚɟɬ 6ɦ. 
ɉɥɢɬɵ ɚɪɦɢɪɭɟɦ ɩɥɨɫɤɢɦɢ ɫɜɚɪɧɵɦɢ ɫɟɬɤɚɦɢ ɫ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɨɣ ɜ 
ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. ɉɨɫɤɨɥɶɤɭ ɢɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ ɜ ɩɪɨɥɟɬɟ, ɩɪɢɛɥɢɠɚɹɫɶ 
ɤ ɨɩɨɪɟ, ɭɦɟɧɶɲɚɸɬɫɹ, ɤɨɥɢɱɟɫɬɜɨ ɫɬɟɪɠɧɟɣ ɜ ɩɪɢɨɩɨɪɧɵɯ ɩɨɥɨɫɚɯ 
ɭɦɟɧɶɲɚɸɬ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɜ ɩɪɨɥɟɬɟ ɩɨ ɧɢɡɭ ɩɥɢɬɵ ɭɤɥɚɞɵɜɚɟɦ ɞɜɟ ɫɟɬɤɢ 
ɪɚɡɧɵɯ ɪɚɡɦɟɪɨɜ, ɫ ɨɞɢɧɚɤɨɜɨɣ ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ ɚɪɦɚɬɭɪɵ. Ɇɟɧɶɲɭɸ 
ɫɟɬɤɭ ɧɟ ɞɨɜɨɞɢɦ ɞɨ ɨɩɨɪɵ ɧɚ ɪɚɫɫɬɨɹɧɢɟ l/4=1400. ɉɪɨɥɟɬɧɭɸ ɫɟɬɤɭ 
ɤɨɧɫɬɪɭɢɪɭɟɦ ɢɡ ɫɟɬɨɤ ɫ ɩɪɨɞɨɥɶɧɨɣ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɨɣ.  
Ɉɫɧɨɜɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ ɩɟɪɟɤɪɵɬɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɟɬɤɚɦɢ ɫ 
ɩɨɩɟɪɟɱɧɵɦ ɢ ɩɪɨɞɨɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɪɚɛɨɱɢɯ ɫɬɟɪɠɧɟɣ. 
Ⱦɢɚɦɟɬɪ ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɟɣ 8 ɦɦ ɫ ɲɚɝɨɦ 150 ɦɦ, 
ɞɢɚɦɟɬɪ ɩɪɨɞɨɥɶɧɵɯ – 8 ɦɦ ɫ ɲɚɝɨɦ150 ɦɦ 
ɇɢɠɧɢɟ ɫɟɬɤɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɜɞɨɥɶ ɡɞɚɧɢɹ ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɟɪɟɤɪɵɬɢɹ ɦɟɠɞɭ ɛɚɥɤɚɦɢ. 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɚɪɦɚɬɭɪɵ ɜ ɷɥɟɦɟɧɬɚɯ ɫɦ. ɝɪɚɮɢɱɟɫɤɭɸ ɱɚɫɬɶ 
ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ 
 
2.5 Ɋɚɫɱɟɬ ɚɪɦɢɪɨɜɚɧɢɹ ɛɚɥɤɢ ȻɆ1 ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 
Ⱥɪɛɚɬ 
 
2.5.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɦɧɨɝɨɩɪɨɥɟɬɧɨɣ ɛɚɥɤɢ 
 
ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɚɥɤɢ ɜɵɫɬɭɩɚɸɬ:  
-ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɚ; 
-ɪɚɫɱɟɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɛɟɬɨɧɚ ɢ ɚɪɦɚɬɭɪɵ.  













Ⱦɥɢɧɚ ɛɚɥɤɢ l 3 ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɛɚɥɤɢ b 0,4  ɦ 
ȼɵɫɨɬɚ ɫɟɱɟɧɢɹ ɛɚɥɤɢ h 0,4 ɦ 
Ɂɚɳɢɬɧɵɣ ɫɥɨɣ ɚɪɦɚɬɭɪɵ ܽ = ܽ′ 30 ɦɦ А˓ˏ˃˕˖˓˃ ˍˎ˃˔˔˃ АͶͲͲ 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɪɚɫɬɹɠɟɧɢɸ 
ܴ௦ 355 ɦɉɚ 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ܴ௦௖ 355 ɦɉɚ Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ Е௦ 2000000 ɦɉɚ Кˎ˃˔˔ ˄ˈ˕ˑː˃ ВʹͲ  
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ܴ௕ 11,5 ɦɉɚ Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ܧ௕ 27500 ɦɉɚ 
 
2.5.2 Ɋɚɫɱɟɬ ɚɪɦɢɪɨɜɚɧɢɹ ɛɚɥɤɢ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ȺɊȻȺɌ 
 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɋɇɢɉ 52-01-2003 (Ɋɨɫɫɢɹ) 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ  n = 0,95 
Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɛɚɥɤɢ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 
2.12.  
 Ɋɢɫɭɧɨɤ 2.14 – Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɛɚɥɤɢ ȻɆ1 
 
Ɍɚɛɥɢɰɚ 2.16 – Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɛɚɥɤɢ 
ɉɪɨɥɟɬ ɍɱɚɫɬɨɤ Ⱦɥɢɧɚ (ɦ) 
ɩɪɨɥɟɬ 1-5 1 2 
 2 2 
 3 2 
 3 2 
 
 Ⱥɪɦɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɦ ɚɧɚɥɨɝɢɱɧɨ ɩɥɢɬɟ ɩɩ.2.3. Ɋɚɫɱɟɬɧɨɟ ɫɟɱɟɧɢɟ, 
ɡɚɳɢɬɧɵɣ ɫɥɨɣ ɢ ɤɥɚɫɫ ɚɪɦɚɬɭɪɵ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.17 
ȼɢɞ ɛɟɬɨɧɚ: Ɍɹɠɟɥɵɣ 
6 6 6 6 6
58 
 
Ʉɥɚɫɫ ɛɟɬɨɧɚ: B20 
ɉɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ 2.5 Ɍ/ɦ3 
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɟɬɨɧɚ 
ɍɱɟɬ ɧɚɝɪɭɡɨɤ ɞɥɢɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ b2 0.9 
Ɋɟɡɭɥɶɬɢɪɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɛɟɡ b2 1 
Ɍɚɛɥɢɰɚ 2.17 – Ɋɚɫɱɟɬɧɨɟ ɫɟɱɟɧɢɟ ɦɧɨɝɨɩɪɨɥɟɬɧɨɣ ɛɚɥɤɢ ɞɥɹ  ɩɨɞɛɨɪɚ 
ɚɪɦɚɬɭɪɵ 
 
b = 400 ɦɦ 
h = 400 ɦɦ 
a1 = 20 ɦɦ 
a2 = 20 ɦɦ  
Ⱥɪɦɚɬɭɪɚ Ʉɥɚɫɫ Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ 
ɪɚɛɨɬɵ 
ɉɪɨɞɨɥɶɧɚɹ A-III 1 
ɉɨɩɟɪɟɱɧɚɹ A-III 1 
 
 
Ɍɚɛɥɢɰɚ 3.18 - Ɂɚɝɪɭɠɟɧɢɟ 1 – Ⱦɥɢɬɟɥɶɧɨ ɞɟɣɫɬɜɭɸɳɚɹ ɧɚɝɪɭɡɤɚ ɨɬ 
ɩɟɪɟɝɨɪɨɞɨɤ 
Ɍɢɩ ɧɚɝɪɭɡɤɢ ȼɟɥɢɱɢɧɚ ȼɟɥɢɱɢɧɚ ɉɨɡɢɰɢɹ ɯ ɒɢɪɢɧɚ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ, s 
ɩɪɨɥɟɬ 1, ɞɥɢɧɚ = 6 ɦ ȼɟɫ ɩɟɪɟɝɨɪɨɞɨɤ 
 
0 Ɍ/ɦ 0.31 Ɍ/ɦ 0 ɦ 3 ɦ 
 
0.31 Ɍ/ɦ 0 Ɍ/ɦ 3 ɦ 3 ɦ 





















Ɍɚɛɥɢɰɚ 2.19 - Ɂɚɝɪɭɠɟɧɢɟ 2 - ɞɥɢɬɟɥɶɧɨ ɞɟɣɫɬɜɭɸɳɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɩɨɤɪɵɬɢɹ 
ɩɨɥɚ 
Ɍɢɩ ɧɚɝɪɭɡɤɢ ȼɟɥɢɱɢɧɚ ȼɟɥɢɱɢɧɚ ɉɨɡɢɰɢɹ ɯ ɒɢɪɢɧɚ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ, s 
ɩɪɨɥɟɬ 1, ɞɥɢɧɚ = 6 ɦ ɜɟɫ ɩɨɤɪɵɬɢɹ ɩɨɥɚ 
 
0 Ɍ/ɦ 0.078 Ɍ/ɦ 0 ɦ 3 ɦ 
 
0.078 Ɍ/ɦ 0 Ɍ/ɦ 3 ɦ 3 ɦ 
ɩɪɨɥɟɬ 2, ɞɥɢɧɚ = 6 ɦ 
 
0 Ɍ/ɦ 0.078 Ɍ/ɦ 0 ɦ 3 ɦ 
 
0.078 Ɍ/ɦ 0 Ɍ/ɦ 3 ɦ 3 ɦ 
ɩɪɨɥɟɬ 3, ɞɥɢɧɚ = 6 ɦ 
 
0 Ɍ/ɦ 0.078 Ɍ/ɦ 0 ɦ 3 ɦ 
 
0.078 Ɍ/ɦ 0 Ɍ/ɦ 3 ɦ 3 ɦ 
ɩɪɨɥɟɬ 4, ɞɥɢɧɚ = 6 ɦ 
 
0 Ɍ/ɦ 0.078 Ɍ/ɦ 0 ɦ 3 ɦ 
 
0.078 Ɍ/ɦ 0 Ɍ/ɦ 3 ɦ 3 ɦ 
ɩɪɨɥɟɬ 5, ɞɥɢɧɚ = 6 ɦ 
 
0 Ɍ/ɦ 0.078 Ɍ/ɦ 0 ɦ 3 ɦ 
 








3 м 3 м




















3 м 3 м
60 
 
Ɍɚɛɥɢɰɚ 2.20 - Ɂɚɝɪɭɠɟɧɢɟ 3 – ɩɟɪɟɦɟɧɧɚɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɩɨɥɟɡɧɚɹ 
ɧɚɝɪɭɡɤɚ ɞɥɹ ɬɨɪɝɨɜɵɯ ɡɚɥɨɜ 
Ɍɢɩ ɧɚɝɪɭɡɤɢ ȼɟɥɢɱɢɧɚ ȼɟɥɢɱɢɧɚ ɉɨɡɢɰɢɹ ɯ ɒɢɪɢɧɚ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ, s 
ɩɪɨɥɟɬ 1, ɞɥɢɧɚ = 6 ɦ ɉɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ 
 
0 Ɍ/ɦ 0.41 Ɍ/ɦ 0 ɦ 3 ɦ 
 
0.41 Ɍ/ɦ 0 Ɍ/ɦ 3 ɦ 3 ɦ 
ɩɪɨɥɟɬ 2, ɞɥɢɧɚ = 6 ɦ 
 
0 Ɍ/ɦ 0.41 Ɍ/ɦ 0 ɦ 3 ɦ 
 
0.41 Ɍ/ɦ 0 Ɍ/ɦ 3 ɦ 3 ɦ 
ɩɪɨɥɟɬ 3, ɞɥɢɧɚ = 6 ɦ 
 
0 Ɍ/ɦ 0.41 Ɍ/ɦ 0 ɦ 3 ɦ 
 
0.41 Ɍ/ɦ 0 Ɍ/ɦ 3 ɦ 3 ɦ 
ɩɪɨɥɟɬ 4, ɞɥɢɧɚ = 6 ɦ 
 
0 Ɍ/ɦ 0.41 Ɍ/ɦ 0 ɦ 3 ɦ 
 
0.41 Ɍ/ɦ 0 Ɍ/ɦ 3 ɦ 3 ɦ 
ɩɪɨɥɟɬ 5, ɞɥɢɧɚ = 6 ɦ 
 
0 Ɍ/ɦ 0.41 Ɍ/ɦ 0 ɦ 3 ɦ 
 
0.41 Ɍ/ɦ 0 Ɍ/ɦ 3 ɦ 3 ɦ 
 
 
Ɍɚɛɥɢɰɚ 2.21 - Ɂɚɝɪɭɠɟɧɢɟ 4 – ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 
Ɍɢɩ ɧɚɝɪɭɡɤɢ ȼɟɥɢɱɢɧɚ ȼɟɥɢɱɢɧɚ ɉɨɡɢɰɢɹ ɯ ɒɢɪɢɧɚ ɩɪɢɥɨɠɟɧɢɹ 
ɧɚɝɪɭɡɤɢ, s 
ɩɪɨɥɟɬ 1, ɞɥɢɧɚ = 6 ɦ ȼɟɫ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ. 
 0 Ɍ/ɦ 2.4 Ɍ/ɦ 0 ɦ 3 ɦ 
 2.4 Ɍ/ɦ 0 Ɍ/ɦ 3 ɦ 3 ɦ 
ɩɪɨɥɟɬ 2, ɞɥɢɧɚ = 6 ɦ 
 0 Ɍ/ɦ 2.4 Ɍ/ɦ 0 ɦ 3 ɦ 
 2.4 Ɍ/ɦ 0 Ɍ/ɦ 3 ɦ 3 ɦ 
ɩɪɨɥɟɬ 3, ɞɥɢɧɚ = 6 ɦ 
 0 Ɍ/ɦ 2.4 Ɍ/ɦ 0 ɦ 3 ɦ 
 2.4 Ɍ/ɦ 0 Ɍ/ɦ 3 ɦ 3 ɦ 
ɩɪɨɥɟɬ 4, ɞɥɢɧɚ = 6 ɦ 




















3 м 3 м
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 0 Ɍ/ɦ 2.4 Ɍ/ɦ 0 ɦ 3 ɦ 
 2.4 Ɍ/ɦ 0 Ɍ/ɦ 3 ɦ 3 ɦ 
ɩɪɨɥɟɬ 5, ɞɥɢɧɚ = 6 ɦ 
 0 Ɍ/ɦ 2.4 Ɍ/ɦ 0 ɦ 3 ɦ 
 2.4 Ɍ/ɦ 0 Ɍ/ɦ 3 ɦ 3 ɦ 
 
 







Ɍɚɛɥɢɰɚ 2.22 – Ɉɩɨɪɧɵɟ ɪɟɚɤɰɢɢ ɜ ɦɨɧɨɥɢɬɧɨɣ ɛɚɥɤɟ ȻɆ1 
 Ɉɩɨɪɧɵɟ ɪɟɚɤɰɢɢ 
















 Ɍ*ɦ Ɍ Ɍ Ɍ Ɍ Ɍ Ɍ Ɍ*ɦ 
ɩɨ ɤɪɢɬɟɪɢɸ 
Mmax 
0,59 -0,037 0,01 -0,037 -0,01 -0,003 -0,001 0,242 
ɩɨ ɤɪɢɬɟɪɢɸ 
Mmin 
-4,717 4,167 7,807 7,411 7,385 7,378 3,689 -4,369 
ɩɨ ɤɪɢɬɟɪɢɸ 
Qmax 
-4,717 4,167 3,752 3,666 3,682 3,686 -0,001 0,242 
ɩɨ ɤɪɢɬɟɪɢɸ 
Qmin 
0,59 -0,037 4,065 3,708 3,693 3,689 3,689 -4,369 
 Ɋɟɡɭɥɶɬɚɬɵ ɚɪɦɢɪɨɜɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ Ⱥɪɛɚɬ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.23 
 
Ɍɚɛɥɢɰɚ 2.23- Ɋɟɡɭɥɶɬɚɬɵ ɩɨɞɛɨɪɚ ɚɪɦɚɬɭɪɵ 
ɉɪɨɥɟɬ ɍɱɚɫɬɨɤ Ɍɢɩ ɇɟɫɢɦɦɟɬɪɢɱɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ ɋɢɦɦɟɬɪɢɱɧɨɟ 
ɚɪɦɢɪɨɜɚɧɢɟ 
   AS1 AS2 % AS1 % 
   ɫɦ2 ɫɦ2  ɫɦ2  
ɩɪɨɥɟɬ 1 1 ɫɭɦɦɚɪɧɚɹ 1,959 3,971 0,39 3,971 0,522 
 2 ɫɭɦɦɚɪɧɚɹ 3,048 0,768 0,251 3,048 0,401 
 3 ɫɭɦɦɚɪɧɚɹ 2,022 3,778 0,382 3,778 0,497 
ɩɪɨɥɟɬ 2 1 ɫɭɦɦɚɪɧɚɹ 1,623 3,778 0,355 3,778 0,497 




















3 м 3 м
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ɉɪɨɥɟɬ ɍɱɚɫɬɨɤ Ɍɢɩ ɇɟɫɢɦɦɟɬɪɢɱɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ ɋɢɦɦɟɬɪɢɱɧɨɟ 
ɚɪɦɢɪɨɜɚɧɢɟ 
   AS1 AS2 % AS1 % 
   ɫɦ2 ɫɦ2  ɫɦ2  
 2 ɫɭɦɦɚɪɧɚɹ 2,537 0,768 0,217 2,537 0,334 
 3 ɫɭɦɦɚɪɧɚɹ 1,577 3,698 0,347 3,698 0,487 
ɩɪɨɥɟɬ 3 1 ɫɭɦɦɚɪɧɚɹ 1,577 3,698 0,347 3,698 0,487 
 2 ɫɭɦɦɚɪɧɚɹ 2,508 0,768 0,216 2,508 0,33 
 3 ɫɭɦɦɚɪɧɚɹ 1,566 3,675 0,345 3,675 0,484 
ɩɪɨɥɟɬ 4 1 ɫɭɦɦɚɪɧɚɹ 1,566 3,675 0,345 3,675 0,484 
 2 ɫɭɦɦɚɪɧɚɹ 2,501 0,768 0,215 2,501 0,329 
 3 ɫɭɦɦɚɪɧɚɹ 1,563 3,669 0,344 3,669 0,483 
ɩɪɨɥɟɬ 5 1 ɫɭɦɦɚɪɧɚɹ 1,563 3,669 0,344 3,669 0,483 
 2 ɫɭɦɦɚɪɧɚɹ 2,499 0,768 0,215 2,499 0,329 
 3 ɫɭɦɦɚɪɧɚɹ 1,562 3,668 0,344 3,668 0,483 
 
 
Ɋɢɫɭɧɨɤ 2.14 – ɉɥɨɳɚɞɶ ɬɪɟɛɭɟɦɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ S1 (ɫɢɦɦɟɬɪɢɱɧɚɹ) - ɫɦ2 
 
 
Ɋɢɫɭɧɨɤ 2.15- ɉɪɨɰɟɧɬ ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ. Ȼɟɬɨɧ 
ȼɢɞ ɛɟɬɨɧɚ: Ɍɹɠɟɥɵɣ. Ʉɥɚɫɫ ɛɟɬɨɧɚ: B20. ɉɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ 2.5 Ɍ/ɦ3 
ɍɫɥɨɜɢɹ ɬɜɟɪɞɟɧɢɹ: ȿɫɬɟɫɬɜɟɧɧɨɟ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɬɜɟɪɞɟɧɢɹ 1 
ɍɱɟɬ ɧɚɝɪɭɡɨɤ ɞɥɢɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ b2 0.9 
Ɋɟɡɭɥɶɬɢɪɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɛɟɡ b2 1 
ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɢ: ȼ ɩɨɦɟɳɟɧɢɢ 
Ɋɟɠɢɦ ɜɥɚɠɧɨɫɬɢ ɛɟɬɨɧɚ - ȿɫɬɟɫɬɜɟɧɧɚɹ ɜɥɚɠɧɨɫɬɶ 
6 6 6 6 6
3,971








6 6 6 6 6
0,522










ȼɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ - 40-75% 
Ⱦɨɩɭɫɬɢɦɚɹ ɲɢɪɢɧɚ ɪɚɫɤɪɵɬɢɹ ɬɪɟɳɢɧ: 
  ɇɟɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɪɚɫɤɪɵɬɢɟ  0.3 ɦɦ 
  ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɪɚɫɤɪɵɬɢɟ  0.2 ɦɦ 
 ɉɨɞɨɛɪɚɧɧɭɸ ɚɪɦɚɬɭɪɭ ɩɪɨɜɟɪɢɦ ɫ ɩɨɦɨɳɶɸ ɪɚɡɞɟɥɚ «ɗɤɫɩɟɪɬɢɡɚ 
ɛɚɥɤɢ» ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ Ⱥɪɛɚɬ. 
 
Ɍɚɛɥɢɰɚ  2.24 – ɗɤɫɩɟɪɬɢɡɚ ɩɨɞɨɛɪɚɧɧɨɝɨ ɫɟɱɟɧɢɹ 





1 2 S1 - 316 + 28 
S2 - 316 + 28 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜɞɨɥɶ ɨɫɢ Z 5 8, ɲɚɝ 




ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.24 
ɉɪɨɥɟɬ ɍɱɚɫɬɨɤ Ⱦɥɢɧɚ 
(ɦ) 
Ⱥɪɦɚɬɭɪɚ ɋɟɱɟɧɢɟ 
 2 2 S1 - 316 
S2 - 316 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜɞɨɥɶ ɨɫɢ Z 5 8, ɲɚɝ 
ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 200 ɦɦ 
 
 3 2 S1 - 316 + 28 
S2 - 316 + 28 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜɞɨɥɶ ɨɫɢ Z 5 8, ɲɚɝ 
ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 200 ɦɦ 
 ɩɪɨɥɟɬ 
2 
1 2 S1 - 316 + 28 
S2 - 316 + 28 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜɞɨɥɶ ɨɫɢ Z 5 8, ɲɚɝ 
ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 200 ɦɦ 
 
 2 2 S1 - 316 
S2 - 316 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜɞɨɥɶ ɨɫɢ Z 5 8, ɲɚɝ 
ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 200 ɦɦ 
 
 3 2 S1 - 316 + 28 
S2 - 316 + 28 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜɞɨɥɶ ɨɫɢ Z 58, ɲɚɝ 
ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 200 ɦɦ 
 ɩɪɨɥɟɬ 
3 
1 2 S1 - 316 + 28 
S2 - 316 + 38 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜɞɨɥɶ ɨɫɢ Z 58, ɲɚɝ 
ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 200 ɦɦ 
 
 2 2 S1 - 316 
S2 - 316 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜɞɨɥɶ ɨɫɢ Z 5 8, ɲɚɝ 





ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.24 
ɉɪɨɥɟɬ ɍɱɚɫɬɨɤ Ⱦɥɢɧɚ 
(ɦ) 
Ⱥɪɦɚɬɭɪɚ ɋɟɱɟɧɢɟ 
 3 2 S1 - 316 + 28 
S2 - 316 + 38 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜɞɨɥɶ ɨɫɢ Z 58, ɲɚɝ 
ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 200 ɦɦ 
 ɩɪɨɥɟɬ 
4 
1 2 S1 - 316 + 28 
S2 - 316 + 28 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜɞɨɥɶ ɨɫɢ Z 58, ɲɚɝ 
ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 200 ɦɦ 
 
 2 2 S1 - 316 
S2 - 316 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜɞɨɥɶ ɨɫɢ Z 58, ɲɚɝ 
ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 200 ɦɦ 
 
 3 2 S1 - 316 + 28 
S2 - 316 + 28 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜɞɨɥɶ ɨɫɢ Z 58, ɲɚɝ 
ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 200 ɦɦ 
 ɩɪɨɥɟɬ 
5 
1 2 S1 - 316 + 28 
S2 - 316 + 28 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜɞɨɥɶ ɨɫɢ Z 58, ɲɚɝ 
ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 200 ɦɦ 
 
 2 2 S1 - 316 
S2 - 316 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜɞɨɥɶ ɨɫɢ Z 58, ɲɚɝ 
ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 200 ɦɦ 
 
 3 2 S1 - 316 + 28 
S2 - 316 + 28 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜɞɨɥɶ ɨɫɢ Z 58, ɲɚɝ 






Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɬɢɡɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.25. 
 














  0,06 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0,36 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ 
ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0,027 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0,16 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ 
ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0,036 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0,218 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ 








  0,045 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0,272 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ 
ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0,028 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0,166 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ 
ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0,033 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0,2 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ 








  0,066 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0,397 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ 










ɉɪɨɜɟɪɤɚ ɉɪɨɜɟɪɟɧɨ ɩɨ 
ɋɇɢɉ 




  0,036 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0,217 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ 
ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0,066 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0,397 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ 








  0,066 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0,397 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ 
ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0,036 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0,217 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ 
ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0,066 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0,397 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ 








  0,066 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0,397 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ 
ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0,036 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0,217 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ 
ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 
ɩ.3.32 




  0,066 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ 
ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ ɬɪɟɳɢɧɚɦɢ 
ɩ.3.30 
  0,397 ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ ɩ.3.32 
68 
 
ɛɟɡ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 
 ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ2.26 ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɜ ɛɚɥɤɟ 3,121 ɦɦ. 
 
Ɍɚɛɥɢɰɚ 2.26 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɨɝɢɛɨɜ 
ɉɪɨɥɟɬ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ Ɇɢɧɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ 
 ȼɟɥɢɱɢɧɚ ɉɪɢɜɹɡɤɚ ȼɟɥɢɱɢɧɚ ɉɪɢɜɹɡɤɚ 
 ɦɦ ɦ ɦɦ ɦ 
ɩɪɨɥɟɬ 1 0.801 3,121 -0.159 1.568 
ɩɪɨɥɟɬ 2 0 6 -2.192 2.714 
ɩɪɨɥɟɬ 3 4.427 3.769 0 6 
ɩɪɨɥɟɬ 4 2.176 3,121 -1.058 1.206 






Ɋɢɫɭɧɨɤ 2.16 – ɗɩɸɪɚ ɩɪɨɝɢɛɨɜ 
 
ȼɵɜɨɞ: Ⱦɥɹ ɚɪɦɢɪɨɜɚɧɢɹ ɛɚɥɤɢ ɜɵɛɢɪɚɟɦ ɪɚɛɨɱɭɸ ɚɪɦɚɬɭɪɭ 
ɞɢɚɦɟɬɪɨɦ 16 ɤɥɚɫɫɚ Ⱥ400. 
 
2.5.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɚɪɦɢɪɨɜɚɧɢɹ ɦɨɧɨɥɢɬɧɨɣ ɛɚɥɤɢ  
 
Ⱥɪɦɢɪɨɜɚɧɢɟ ɩɥɢɬɵ ɜɟɞɟɬɫɹ ɩɨ ɩɨɫɨɛɢɸ «Ⱥɪɦɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ 
ɦɨɧɨɥɢɬɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɡɞɚɧɢɣ. ɉɨɫɨɛɢɟ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ» [37]  
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɩɪɢɧɹɬɵ ɫɨɝɥɚɫɧɨ ɭɱɟɛɧɨɦɭ ɩɨɫɨɛɢɸ Ȼɚɣɤɨɜɚ 
«ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɱ.1»[31] 
ɋɬɟɪɠɧɢ ɩɪɨɞɨɥɶɧɨɣ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ 
ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɲɢɪɢɧɟ ɫɟɱɟɧɢɹ ɛɚɥɤɢ, ɞɥɹ ɛɚɥɤɢ ɲɢɪɢɧɨɣ 400 ɦ, ɜɵɛɢɪɚɟɦ 3 
ɪɹɞɚ ɤɚɪɤɚɫɨɜ.  
Ⱥɪɦɢɪɨɜɚɧɢɟ ɜɟɞɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɤɚɪɤɚɫɨɦ, ɫɨɫɬɨɹɳɢɦ ɢɡ 3 
ɩɥɨɫɤɢɯ ɤɚɪɤɚɫɨɜ. ɧɚ ɨɩɨɪɚɯ ɛɚɥɤɚ ɭɫɢɥɢɜɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɤɚɪɤɚɫɚɦɢ, 





ɫ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɨɣ 8 ɞɢɚɦɟɬɪɚ Ⱥ400. ɒɚɝ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ ɭ ɨɩɨɪ – 
150 ɦɦ, ɜ ɩɪɨɥɟɬɟ – 200ɦɦ. 
2.6 ȼɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
2.6.1 ɇɚɡɧɚɱɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɛɟɬɨɧɚ ɢ ɚɪɦɚɬɭɪɵ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɦɨɧɨɥɢɬɧɨɝɨ ɜɚɪɢɚɧɬɚ 
ɧɚɡɧɚɱɢɦ ɦɚɬɟɪɢɚɥɵ ɛɟɬɨɧɚ ɢ ɚɪɦɚɬɭɪɵ: 
Ȼɟɬɨɧ ɬɹɠɟɥɵɣ ɤɥɚɫɫɚ ȼ20 ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɬɜɟɪɞɟɧɢɹ 
;1027;75,0;5,11 3 ɆɉɚEɆɉɚRɆɉɚR bbtb   
Ɋɚɛɨɱɚɹ ɩɪɨɞɨɥɶɧɚɹ ɚɪɦɚɬɭɪɚ ɤɥɚɫɫɚ A400 ( ;365 ɆɉɚR s 
);1020 4 ɆɉɚE
s
 ɩɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɤɥɚɫɫɚ A240 ( ;175 ɆɉɚR sw  );  
2.6.2 Ɋɚɫɱɟɬ ɦɨɧɨɥɢɬɧɨɣ ɩɥɢɬɵ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɥɢɬɵ ɜɵɞɟɥɹɟɬɫɹ ɩɨɥɨɫɚ ɲɢɪɢɧɨɣ b=1ɦ. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ 
ɩɥɢɬɵ – ɦɧɨɝɨɩɪɨɥɟɬɧɚɹ ɧɟɪɚɡɪɟɡɧɚɹ ɛɚɥɤɚ, ɡɚɝɪɭɠɟɧɧɚɹ ɪɚɜɧɨɦɟɪɧɨ 
ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ. Ʉɪɚɣɧɢɟ ɨɩɨɪɵ ɩɥɢɬɵ – ɧɟɫɭɳɢɟ ɫɬɟɧɵ, 
ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɨɩɨɪɵ – ɜɬɨɪɨɫɬɟɩɟɧɧɵɟ ɛɚɥɤɢ  
 Ɋɢɫ. 2.18. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɥɢɬɵ 
 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ 
ȼ ɬɚɛɥɢɰɟ  ɩɪɢɜɟɞɟɧ ɫɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ 1ɦ2 ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ.  
 








ɧɚɝɪɭɡɤɟ f  
Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ ɦ2 
ɉɨɫɬɨɹɧɧɚɹ 
- Ʉɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ  
3/25;10 ɦɤɇɦɦ  
 
- ɋɬɹɠɤɚ ɢɡ ɰɩɪ 




















ɂɌɈȽɈ: 1,21  1,91 
ȼɪɟɦɟɧɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ     
70 
 
 4,0 1,2 4,8 
ɂɌɈȽɈ: 5,21  6,31 
 
Ɋɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɫɭɦɦɢɪɭɟɬɫɹ ɨɬ ɩɨɫɬɨɹɧɧɨɣ g ɢ 
ɜɪɟɦɟɧɧɨɣ v ɧɚɝɪɭɡɨɤ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [2] ɋɉ «ɇɚɝɪɭɡɤɢ ɢ 
ɜɨɡɞɟɣɫɬɜɢɹ». 
./4,695,01)8,491,1()( ɦɤɇbvgq f   ,                                     (2.24) 
ɝɞɟ q – ɪɚɫɱɟɬɧɚɹ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝ.ɦ 
ɩɥɢɬɵ ɲɢɪɢɧɨɣ 1ɦ, ɤɇ/ɦ; 
 g,v – ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɥɢɬɵ ɢ ɷɥɟɦɟɧɬɨɜ 
ɩɨɥɚ, ɚ ɬɚɤɠɟ ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɟɪɟɤɪɵɬɢɟ, ɤɇ/ɦ2. 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɭɫɢɥɢɣ 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɭɫɢɥɢɣ ɜɵɱɢɫɥɢɦ ɪɚɫɱɟɬɧɵɟ ɩɪɨɥɟɬɵ. 
ȼɟɥɢɱɢɧɚ ɤɪɚɣɧɢɯ ɩɪɨɥɟɬɨɜ 1l - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɨɩɨɪɵ ɞɨ ɝɪɚɧɢ ɪɟɛɪɚ:
;130020015002/
....1 ɦɦɚbll ɩɦɛɜ   
l  - ɲɚɝ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɛɚɥɨɤ, ɦ;  ɦɦɫ ɛɝ 200..  - ɩɪɢɜɹɡɤɚ ɝɥɚɜɧɨɣ ɛɚɥɤɢ ɤ 
ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɦ ɨɫɹɦ;  
ȼɟɥɢɱɢɧɚ ɫɪɟɞɧɢɯ ɩɪɨɥɟɬɨɜ 2l - ɪɚɫɫɬɨɹɧɢɟ ɜ ɫɜɟɬɭ ɦɟɠɞɭ 
ɜɬɨɪɨɫɬɟɩɟɧɧɵɦɢ ɛɚɥɤɚɦɢ: 
;13002001500
..2 ɦɦbll ɛɜ   
ɂɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ ɨɬ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɜ 
ɦɨɧɨɥɢɬɧɨɣ ɩɥɢɬɟ: 









                                     (2.25) 
 















Ɋɚɫɱɟɬ ɚɪɦɢɪɨɜɚɧɢɹ ɩɥɢɬɵ 
Ɋɚɫɱɟɬ ɚɪɦɢɪɨɜɚɧɢɹ ɩɥɢɬɵ ɩɪɨɢɡɜɟɞɟɦ ɩɨ I ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ 
ɫɨɫɬɨɹɧɢɣ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɢɡɝɢɛɟ ɫɟɱɟɧɢɣ, 
ɧɨɪɦɚɥɶɧɵɯ ɤ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ. Ɋɚɫɱɟɬ ɜɵɩɨɥɧɢɦ ɞɥɹ 4 ɫɟɱɟɧɢɣ: ɜ ɤɪɚɣɧɟɦ ɢ 
ɫɪɟɞɧɟɦ ɩɪɨɥɟɬɟ; ɧɚ ɤɪɚɣɧɢɯ ɢ ɫɪɟɞɧɢɯ ɨɩɨɪɚɯ ɧɚ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ ɪɚɫɱɟɬɚ.  
ɉɪɢ ɷɬɨɦ ɪɚɫɱɟɬɧɨɟ ɫɟɱɟɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɫ ɲɢɪɢɧɨɣ ɫɟɱɟɧɢɹ ɦb 1 , 
ɜɵɫɨɬɨɣ 
..ɩɦh   
Ɉɩɪɟɞɟɥɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ 

































                                             (2.28) 
 
ȼɵɫɨɬɚ ɦɨɧɨɥɢɬɧɨɣ ɩɥɢɬɵ ,13515120
..
ɦɦɚhh ɩɨɦ  , 
ɝɞɟ ɦɦɚ 15 - ɡɚɳɢɬɧɵɣ ɫɥɨɣ ɛɟɬɨɧɚ 
ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɩɪɨɞɨɥɶɧɨɣ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɩɨ ɚɥɝɨɪɢɬɦɭ. 
ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɩɥɢɬɵ 160 ɦɦ. 
 
























                                        (2.30) 
ɋɪɚɜɧɢɦ 21,101,0  R  
.949,001,05,015,01  
 

















                             (2.31) 
 
 
Ⱥɪɦɢɪɨɜɚɧɢɟ ɩɥɢɬɵ ɩɪɨɢɡɜɨɞɢɦ ɩɥɨɫɤɢɦɢ ɫɜɚɪɧɵɦɢ ɫɟɬɤɚɦɢ ɬɢɩɚ 4ɋ. 
ɇɚɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɫɟɬɤɢ ɜɵɩɨɥɧɹɟɦ ɜ ɫɥɟɞɭɸɳɟɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
1. ɉɪɨɢɡɜɨɞɢɦ ɩɨɞɛɨɪ ɪɚɛɨɱɟɣ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 1d , ɢɫɯɨɞɹ ɢɡ 
ɩɨɥɭɱɟɧɧɨɣ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɚɪɦɚɬɭɪɵ, ɩɪɢ ɷɬɨɦ ɲɚɝ ɫɬɟɪɠɧɟɣ 
1s  ɩɪɢɧɢɦɚɟɦ 150 
2. ɇɚɡɧɚɱɢɦ ɞɢɚɦɟɬɪ ɩɪɨɞɨɥɶɧɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ 
(ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɚɪɦɚɬɭɪɵ 2d ɢɡ ɭɫɥɨɜɢɹ ɫɜɚɪɢɜɚɟɦɨɫɬɢ ɫ ɪɚɛɨɱɟɣ 
ɚɪɦɚɬɭɪɨɣ, ɲɚɝ ɫɬɟɪɠɧɟɣ 2s - ɨɬ 100 ɦɦ ɞɨ 400ɦɦ ɤɪɚɬɧɨ 50ɦɦ (ɞɢɚɦɟɬɪ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɚɪɦɚɬɭɪɵ ɩɪɢɧɢɦɚɟɬɫɹ: Ø 5 ȼɪ-I). 
3. Ɉɩɪɟɞɟɥɢɦ ɞɥɢɧɭ L ɢ ɲɢɪɢɧɭ ɫɟɬɤɢ ȼ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɫɟɬɤɚ 
ɭɤɥɚɞɵɜɚɟɬɫɹ ɜ ɧɢɠɧɟɣ ɡɨɧɟ ɩɥɢɬɵ, ɞɨɯɨɞɢɬ ɞɨ ɪɟɛɪɚ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ 
ɢ ɧɟ ɞɨɜɨɞɢɬɫɹ ɞɨ ɜɧɟɲɧɟɝɨ ɤɨɧɬɭɪɚ ɩɥɢɬɵ ɧɚ 10-20ɦɦ. 
ɉɪɢ ɧɚɡɧɚɱɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ L ɢ ȼ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɪɚɡɦɟɪɵ 
ɜɵɩɭɫɤɨɜ ɞɥɹ ɪɚɛɨɱɢɯ ɫɬɟɪɠɧɟɣ ɫɨɫɬɚɜɥɹɸɬ ɨɬ 25 ɞɨ 100 ɦɦ ɤɪɚɬɧɨ 25ɦɦ, 
ɞɥɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɚɪɦɚɬɭɪɵ – ɨɬ 25 ɞɨ 200ɦɦ ɤɪɚɬɧɨ 5 ɦɦ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢɧɢɦɚɟɦ ɪɚɛɨɱɢɟ ɫɬɟɪɠɧɢ  9 Ø 5ȼɪ500 ɫ Ⱥs =1,77ɫɦ2 ɫ 
ɲɚɝɨɦ s=150ɦɦ; ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɬɟɪɠɧɢ ɫ Ø 












ɋɪɟɞɧɢɣ ɩɪɨɥɟɬ ɢ ɨɩɨɪɵ ɚɪɦɢɪɭɟɦ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ 




2.6.3 Ɋɚɫɱɟɬ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ ɜɵɞɟɥɹɟɬɫɹ ɝɪɭɡɨɜɚɹ 
ɩɥɨɳɚɞɶ, ɪɚɜɧɚɹ ɲɚɝɭ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɛɚɥɨɤ ɜ ɦɨɧɨɥɢɬɧɨɦ ɪɟɛɪɢɫɬɨɦ 
ɩɟɪɟɤɪɵɬɢɢ. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ – ɦɧɨɝɨɩɪɨɥɟɬɧɚɹ 
ɧɟɪɚɡɪɟɡɧɚɹ ɛɚɥɤɚ. ɇɚ ɪɢɫɭɧɤɟ 2.19 ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ 
ɧɟɪɚɡɪɟɡɧɨɣ ɦɧɨɝɨɩɪɨɥɟɬɧɨɣ ɛɚɥɤɢ 
 
Ɋɢɫɭɧɨɤ 2.19- Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ 
 
ɇɚ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɛɚɥɤɢ (ɪɢɫ.24) ɜɟɥɢɱɢɧɚ ɤɪɚɣɧɟɝɨ ɩɪɨɥɟɬɚ 1l - ɢ 2l - 
ɪɚɫɫɬɨɹɧɢɟ ɜ ɫɜɟɬɭ ɦɟɠɞɭ ɪɟɛɪɚɦɢ ɝɥɚɜɧɵɯ ɛɚɥɨɤ 
;57003006000
....2 ɦɦbll ɛɝɛɜ   
ɦl ɛɜ 6..   - ɩɪɨɥɟɬ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ;  ɦb ɛɝ 3,0..  - ɲɢɪɢɧɚ ɝɥɚɜɧɨɣ 
ɛɚɥɤɢ;  
Ʉɪɚɣɧɢɟ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɨɩɨɪɵ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ – ɝɥɚɜɧɵɟ 
ɛɚɥɤɢ. 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ  
ɇɚɝɪɭɡɤɭ ɧɚ 1 ɩɨɝ.ɦ ɞɥɢɧɵ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ ɩɪɢɧɢɦɚɟɦ ɫ ɲɢɪɢɧɵ 
ɝɪɭɡɨɜɨɣ ɩɥɨɳɚɞɢ, ɪɚɜɧɨɣ 1,5ɦ (ɲɚɝ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɛɚɥɨɤ). 
Ɋɚɫɱɟɬɧɭɸ ɩɨɫɬɨɹɧɧɭɸ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɧɚɝɪɭɡɤɭ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ «ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ» [2]ɫɭɦɦɢɪɭɟɦ ɢɡ 
ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɦɨɧɨɥɢɬɧɨɣ ɩɥɢɬɵ ɢ ɩɨɥɚ ɫ ɝɪɭɡɨɜɨɣ ɩɥɨɳɚɞɢ l  - ɲɚɝɚ 
ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɛɚɥɨɤ ɢ ɜɟɫɚ ɪɟɛɪɚ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ ɧɚ ɞɥɢɧɟ 1ɦ: 
ɦɤɇbhlgq fnɛɜɩɦɛɜf /56,395,01,1252,0)16,03,0(95,05,191,1)( ......0  
ɝɞɟ 2/4,4 ɦɤɇg  - ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɢɡ ɪɚɫɱɟɬɚ ɩɥɢɬɵ;  
l =1,6ɦ – ɲɚɝ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɛɚɥɨɤ;  
..ɛɜh , ..ɛɜb - ɜɵɫɨɬɚ ɢ ɲɢɪɢɧɚ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ;  






- ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɡɞɚɧɢɹ;  
1,1f  - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 
ȼɪɟɦɟɧɧɭɸ ɧɚɝɪɭɡɤɭ v ɩɪɢɧɢɦɚɟɦ ɫ ɝɪɭɡɨɜɨɣ ɩɥɨɳɚɞɢ, ɪɚɜɧɨɣ ɲɚɝɭ 
ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɛɚɥɨɤ 
,/52,75,14.495,02,1 ɦɤɇlvv
nfn                                        (2.32) 
 
ɝɞɟ 2,1f - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, ɦɤɇv n /4,4 - 
ɜɪɟɦɟɧɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɧɚɝɪɭɡɤɚ. 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɭɫɢɥɢɣ 
Ɋɚɫɱɟɬ ɜɧɭɬɪɟɧɧɢɯ ɭɫɢɥɢɣ ɜ ɛɚɥɤɟ ɩɪɢɜɟɞɟɦ ɜ ɬɚɛɥɢɰɟ 2.28.  
 
Ɍɚɛɥɢɰɚ 2.28 ȼɧɭɬɪɟɧɧɢɟ ɭɫɢɥɢɹ ɜɨ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɟ 
Ɉɛɨɡɧɚɱɟɧɢɟ Ɋɚɫɱɟɬɧɚɹ ɮɨɪɦɭɥɚ Ɋɚɫɱɟɬ 
ɂɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ, ɤɇɦ 
Ɇ1 (q0+v)·l12/11 (7,52+3,56)·5,42/11=29,37 
Ɇ2 (q0+v)·l22/16 (7,52+3,56)·5,42/16=20,2 
Ɇɜ (q0+v)·l12/14 (7,52+3,56)·5,42/14=23,01 
Ɇɫ (q0+v)·l22/16 (7,52+3,56)·5,42/16=20,2 
Ɇ0,2 ȕ·(q0+v)·l12 0,03· (7,52+3,56)·5,42=40,08 
ɉɨɩɟɪɟɱɧɵɟ ɫɢɥɵ, ɤɇ 
QA 0,4·(q0+v)·l1 0,4· (7,52+3,56)·5,4=23,9 
Qɜɥ 0,6·(q0+v)·l1 0,6· (7,52+3,56)5,4=35,9 
Qɜɩ 0,5·(q0+v)·l2 0,5· (7,52+3,56)·5,4=29.9 
Ɉɬɧɨɲɟɧɢɟ v/q0=7,52/3,56=2,9, ɤɨɷɮɮɢɰɢɟɧɬ ȕ=0,03. 
Ɋɚɫɱɟɬ ɚɪɦɢɪɨɜɚɧɢɹ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ. 
Ɋɚɫɱɟɬ ɚɪɦɢɪɨɜɚɧɢɹ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɩɪɨɢɡɜɟɞɟɦ ɩɨ I ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢɡ ɭɫɥɨɜɢɣ 
ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɢ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ. Ɋɚɫɱɟɬ 
ɜɵɩɨɥɧɢɦ ɞɥɹ 4 ɫɟɱɟɧɢɣ: ɜ ɤɪɚɣɧɟɦ ɢ ɫɪɟɞɧɟɦ ɩɪɨɥɟɬɚɯ; ɧɚ ɤɪɚɣɧɢɯ ɢ 
75 
 
ɫɪɟɞɧɢɯ ɨɩɨɪɚɯ. ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɩɪɨɱɧɨɫɬɢ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɫɟɱɟɧɢɹɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɛɨɱɚɹ ɩɪɨɞɨɥɶɧɚɹ ɚɪɦɚɬɭɪɚ.  
ȼɵɫɨɬɚ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ h  =  hɜ.ɛ., ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ 
ɦɟɧɶɲɟɣ ɢɡ ɫɨɨɬɧɨɲɟɧɢɣ b ≤ l ɢ b ≤ l2 /3 + bɜ.ɛ., ɝɞɟ l  –  ɲɚɝ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ 
ɛɚɥɨɤ, l2 – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɦɢ ɨɫɹɦɢ. 
ɉɪɢ ɤɨɦɩɨɧɨɜɤɟ ɪɚɫɱɟɬɧɨɝɨ ɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɩɪɨɜɟɪɹɟɬɫɹ ɭɫɥɨɜɢɟ, ɩɪɢ 
ɤɨɬɨɪɨɦ ɝɪɚɧɢɰɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɨɥɤɟ: 
1
3
....2 10)5.00( MhbRM ɩɦɩɦfbbf                                                    (2.33) 
 
ɝɞɟ Mf - ɩɪɨɱɧɨɫɬɶ ɫɟɱɟɧɢɹ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ ɩɪɢ ɜɵɫɨɬɟ ɫɠɚɬɨɣ 
ɡɨɧɵ, ɪɚɜɧɨɣ ɬɨɥɳɢɧɟ ɩɨɥɤɢ, ɤɇɦ; ɭ 2b  - 0,9 - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ 
ɛɟɬɨɧɚ (ɛɟɬɨɧ ɬɹɠɟɥɵɣ); fb  =b=1,5 ɲɚɝ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɛɚɥɨɤ, ɦ; 
..ɩɦ . – ɬɨɥɳɢɧɚ ɦɨɧɨɥɢɬɧɨɣ ɩɥɢɬɵ, ɦ; ho - ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ 
ɛɚɥɤɢ, ɦ; M1 -ɪɚɫɱɟɬɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɩɟɪɜɨɦ ɩɪɨɥɟɬɟ, ɤɇɦ. 
Ɋɚɫɱɟɬɧɨɟ ɫɟɱɟɧɢɟ – ɬɚɜɪɨɜɨɟ ɫ ɩɨɥɤɨɣ ɜ ɫɠɚɬɨɣ ɡɨɧɟ. 
ȼ ɷɬɨɦ ɫɥɭɱɚɟ h=hɜɛ ; b= bɜɛ. Ɋɚɫɫɦɨɬɪɢɦ ɤɪɚɣɧɢɣ ɩɪɨɥɟɬ. 
hɜ.ɛ.=0,3ɦ; b=1,5ɦ; Ɇ1=29,37ɤɇɦ; h0=300-30=270ɦɦ. 
ɉɪɨɱɧɨɫɬɶ ɧɨɪɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɩɪɢ ɜɵɫɨɬɟ ɫɠɚɬɨɣ ɡɨɧɵ, ɪɚɜɧɨɣ 











– ɝɪɚɧɢɰɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɩɨɥɤɢ, ɲɢɪɢɧɚ 
ɫɠɚɬɨɣ ɡɨɧɵ ɪɚɜɧɚ 1,5ɦ ɜ ɪɚɫɱɟɬɚɯ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɦɨɦɟɧɬɵ. 































                                     (2.34) 
 


























                                     (2.36) 
 
ɋɪɚɜɧɢɦ 654,0042,0  R  
.979,0042,05,01*5,01  
                                               (2.37) 
 


















ɉɪɢɧɢɦɚɟɦ 4 Ø16 A400 ɫ Ⱥs =8,04 ɫɦ2 
ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɧɚɡɧɚɱɚɟɦ: 
- ɧɢɠɧɸɸ ɚɪɦɚɬɭɪɭ ɤɚɪɤɚɫɨɜ ɜ ɤɪɚɣɧɢɯ ɢ ɫɪɟɞɧɢɯ ɩɪɨɥɟɬɚɯ 2 Ø16 A400  
Ⱥs =8,04 ɫɦ2 > ɬɪɟɛɭɟɦɨɣ ɩɨ ɪɚɫɱɟɬɭ 7,12ɫɦ2; 
-ɜɟɪɯɧɸɸ ɚɪɦɚɬɭɪɭ ɤɚɪɤɚɫɨɜ ɜ ɤɪɚɣɧɢɯ ɢ ɫɪɟɞɧɢɯ ɩɪɨɥɟɬɚɯ 2 Ø16 A400 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ. 
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ ɧɚ 
ɞɟɣɫɬɜɢɟ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɩɟɪɟɱɧɨɝɨ 
ɚɪɦɢɪɨɜɚɧɢɹ. ɇɚɡɧɚɱɚɟɬɫɹ ɲɚɝ ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɟɣ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɋɉ: ɜ ɤɪɚɣɧɢɯ ɱɟɬɜɟɪɬɹɯ ɩɪɨɥɟɬɚ ɲɚɝ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 150ɦɦ ɢ ɧɟ ɛɨɥɟɟ 
hɜ.ɛ /3 ɩɪɢ hɜ.ɛ > 450ɦɦ.  
ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɨ ɧɨɪɦɚɥɶɧɵɦ 
ɫɟɱɟɧɢɹɦ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɪɚɛɨɱɚɹ ɩɪɨɞɨɥɶɧɚɹ ɚɪɦɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ Ø 16 
A400 
Ⱦɢɚɦɟɬɪ ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɟɣ ɢɡ ɭɫɥɨɜɢɹ ɫɜɚɪɢɜɚɟɦɨɫɬɢ ɩɪɢɧɢɦɚɟɦ 
Ø8Ⱥ240  ɫ As =0,503 ɫɦ2. 




ɇɚɡɧɚɱɢɦ ɲɚɝ ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɟɣ s1 ɧɚ ɩɪɢɨɩɨɪɧɵɯ ɭɱɚɫɬɤɚɯ 
ɫɨɝɥɚɫɧɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ s1< hɜɛ /3=500/3=166,67; s1<  500ɦɦ 
ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ s1 ɞɨɥɠɟɧ ɛɵɬɶ ɤɪɚɬɟɧ 50 ɦɦ ɧɚɡɧɚɱɚɟɦ s1 = 150 ɦɦ.   
Ⱦɥɢɧɭ ɩɪɢɨɩɨɪɧɨɝɨ ɭɱɚɫɬɤɚ ɨɩɪɟɞɟɥɢɦ ɢɡ ɬɪɟɛɨɜɚɧɢɹ l1=l/4= 5,6/4=1,4ɦ, 
ɞɚɥɟɟ ɩɪɢɧɢɦɚɟɦ l1=  1,5 ɦ, ɬ.ɤ. ɲɚɝ ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɟɣ s1=150 ɦ ɦ .   
 
ɒɚɝ ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɟɣ ɭɬɨɱɧɢɦ ɪɚɫɱɟɬɨɦ: 















2. Qb,min = φb3·(1+φf)·Rbt·bɜɛ·h0=0,6·(1+0)·0,9·0,9·10-3·200·300=53,99ɤɇ, 
ɝɞɟ φb3 = 0,6 – ɞɥɹ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ. 
 
3. ɉɨɝɨɧɧɨɟ ɭɫɢɥɢɟ ɜ ɫɬɟɪɠɧɹɯ 
qsw1 = (Rsw·Asw)/s1 = (290·1006)/150 =1679,47ɤɇ/ɦɦ.                         (2.38) 
 
4. ɉɪɨɜɟɪɢɦ ɫɨɛɥɸɞɟɧɢɹ ɭɫɥɨɜɢɹ     qsw1 ≥ Qb,min/2 h0 , 
1679,47 ≥ 54/ 2·0,5 = 54ɤɇ/ɦ (ɭɫɥɨɜɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ). 
 
5. ɉɪɢɧɢɦɚɟɦ: 
 q1 = q0+v =7,52+3,56=11,08ɤɇ/ɦ.(ɫɛɨɪ ɧɚɝɪɭɡɨɤ)/ 
 
6. Ɉɩɪɟɞɟɥɢɦ ɞɥɢɧɭ ɩɪɨɟɤɰɢɢ ɧɚɤɥɨɧɧɨɝɨ ɫɟɱɟɧɢɹ: 
ȼɵɱɢɫɥɢɦ 0,56 ·qsw1 = 0,56·1679,47=940 > q1=11,08ɤɇ/ɦ, ɬɨ ɞɥɢɧɚ 
ɩɪɨɟɤɰɢɢ ɧɚɤɥɨɧɧɨɝɨ ɫɟɱɟɧɢɹ ɛɭɞɟɬ ɪɚɜɧɚ 
ɫ = √ Ɇb/ q1 = √ 29,16/11,08=1,62ɦ. 
 
7. ɋɪɚɜɧɢɦ ɫ ɩɨ ɭɫɥɨɜɢɸ ɫ =1,62ɦ ≤ 3,33·h0ɜ.ɛ. = 3,33·0, 30=0,99ɦ. 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɦ ɫ=1,62ɦ. 
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8. Ⱦɥɢɧɚ ɩɪɨɟɤɰɢɢ ɧɚɤɥɨɧɧɨɣ ɬɪɟɳɢɧɵ : ɫ0 = √ Ɇb/qsw1 =  √ 
29,16/1679,47=0,13ɦ. 
9. ɉɪɢɧɢɦɚɟɦ ɞɥɢɧɭ ɩɪɨɟɤɰɢɢ ɧɚɤɥɨɧɧɨɣ ɬɪɟɳɢɧɵ ɢɫɯɨɞɹ ɢɡ 
ɜɵɩɨɥɧɟɧɢɹ 3-ɯ ɭɫɥɨɜɢɣ: 
ɚ) ɫ0 <  ɫ                          ɫ0=0,13< ɫ=1,62ɦ. 
ɛ) ɫ0 < 2 h0               ɫ0 =0,13<2 h0= 2·0,3=0,6 ɦ. 
ɜ) ɫ0 > h0                  ɫ0 =0,13< h0=0,30ɦ. 
ɂɡ ɚɧɚɥɢɡɚ 3-ɯ ɭɫɥɨɜɢɣ ɩɪɢɧɢɦɚɟɦ ɫ0 = 0,13ɦ. 
 
10. ɉɪɨɜɟɪɢɦ ɫɨɛɥɸɞɟɧɢɟ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ 
Q ≤ Ɇb / c + qsw1·ɫ0=29,16/1,62+1679,47·0,13=236,33ɤɇ, 
35,9 ɤɇ ≤ 236,33, ɬ.ɟ. ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
11. ɉɪɨɜɟɪɢɦ ɭɫɥɨɜɢɟ s1 ≤ smax, s1=150, 
smax=(φb4·Rbt·Ȗb2·bɜɛ·h2ɨɜ.ɛ.)/Qmax=(1,5·0,75·0,9·200·3002)/35,9·103 
=394,89ɦɦ, 
ɝɞɟ φb4=1,5 – ɞɥɹ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ. 
 
12. ȼ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɩɪɨɥɟɬɚ ɩɥɢɬɵ ɲɚɝ ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɟɣ s2 
ɫɨɝɥɚɫɧɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ: 
s2 ɧɟ ɛɨɥɟɟ 500ɦɦ 
ɉɪɢɧɢɦɚɟɦ s2  =400ɦɦ. 
 
13. ɉɪɨɜɟɪɢɦ ɩɪɨɱɧɨɫɬɶ ɫɟɱɟɧɢɹ ɩɨ ɧɚɤɥɨɧɧɨɣ ɫɠɚɬɨɣ ɩɨɥɨɫɟ ɦɟɠɞɭ 
ɬɪɟɳɢɧɚɦɢ ɢɡ ɭɫɥɨɜɢɹ: 
Qmax=35,9<0,3·φw1·φb1·Rb·Ȗb2·bɜɛ·h0ɜɛ=0,3·1,7·0,924·11,5·0,9·200·300· 
10-3=290,5 ɤɇ. 
ɝɞɟ  φw1 = 1 + 5·α·ȝw = 1 + 5·7,39·0,0131 = 1,484>1,3 (ɩɪɢɧɢɦɚɟɦ 1,3), 
ȝw = Ⱥsw / (b ·s1) = 1006 / (200·150) = 0,0131,  
α = ȿs /ȿb = 17·104 / 23·103 = 7,39. 
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φb1 = 1 – ȕ ·Rb·Ȗb2 = 1 – 0,01·8,5·0,9 =0,924,  ɝɞɟ ȕ = 0,01 – ɞɥɹ ɬɹɠɟɥɨɝɨ 
ɛɟɬɨɧɚ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 128,20 < 360,5, ɬ.ɟ. ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɢ ɩɪɨɱɧɨɫɬɶ ɩɨ 
ɧɚɤɥɨɧɧɨɣ ɫɠɚɬɨɣ ɩɨɥɨɫɟ ɨɛɟɫɩɟɱɟɧɚ. 
Ⱥɪɦɢɪɨɜɚɧɢɟ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ 
Ⱥɪɦɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ ɫɜɚɪɧɵɦɢ ɤɚɪɤɚɫɚɦɢ ɢ 
ɫɟɬɤɚɦɢ. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɤɚɪɤɚɫɵ Ʉɉ1 (Ʉɉ2) ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɪɟɛɪɚ 
ɛɚɥɤɢ, ɫɟɬɤɢ ɋ1(ɋ2) – ɧɚɞ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɨɩɨɪɚɦɢ. 
ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɤɚɪɤɚɫɵ ɫɨɫɬɨɹɬ ɢɡ ɩɥɨɫɤɢɯ ɤɚɪɤɚɫɨɜ ɄɊ, 
ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɦɨɧɬɚɠɧɨɣ (ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ) ɚɪɦɚɬɭɪɨɣ. ȼ 
ɩɥɨɫɤɢɯ ɤɚɪɤɚɫɚɯ ɧɢɠɧɹɹ ɩɪɨɞɨɥɶɧɚɹ ɚɪɦɚɬɭɪɚ ɨɩɪɟɞɟɥɟɧɚ ɢɡ ɭɫɥɨɜɢɹ 
ɩɪɨɱɧɨɫɬɢ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɫɟɱɟɧɢɹɦ ɧɚ ɞɟɣɫɬɜɢɟ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɦɨɦɟɧɬɚ; 
ɜɟɪɯɧɹɹ ɩɪɨɞɨɥɶɧɚɹ ɚɪɦɚɬɭɪɚ – ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɩɨ ɧɨɪɦɚɥɶɧɵɦ 
ɫɟɱɟɧɢɹɦ ɧɚ ɞɟɣɫɬɜɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ. ɉɨɩɟɪɟɱɧɚɹ 
ɚɪɦɚɬɭɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɱɧɨɫɬɶ ɧɚɤɥɨɧɧɵɯ ɫɟɱɟɧɢɣ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ. 
Ɇɨɧɬɚɠɧɚɹ (ɫɨɟɞɢɧɢɬɟɥɶɧɚɹ) ɚɪɦɚɬɭɪɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɤɚɪɤɚɫɨɜ ɢ ɫɨɜɦɟɫɬɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ ɛɚɥɤɨɣ ɢɡɝɢɛɚ ɢ 
ɤɪɭɱɟɧɢɹ, ɧɚɡɧɚɱɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɫ ɲɚɝɨɦ≤600ɦɦ. ɉɪɨɞɨɥɶɧɚɹ ɪɚɛɨɱɚɹ 
ɚɪɦɚɬɭɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɫɟɱɟɧɢɹɦ ɞɥɹ 
ɜɨɫɩɪɢɹɬɢɹ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ; ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɚɪɦɚɬɭɪɚ ɧɚɡɧɚɱɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɫɜɚɪɢɜɚɟɦɨɫɬɢ ɤ ɪɚɛɨɱɟɣ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɟ ɫ ɲɚɝɨɦ ɫɬɟɪɠɧɟɣ ɧɟ 
ɛɨɥɟɟ 600ɦɦ. Ⱦɚɧɧɵɟ ɫɟɬɤɢ ɡɚɜɨɞɹɬɫɹ ɜ ɩɪɨɥɟɬɵ ɧɚ ɞɥɢɧɭ ɧɟ ɦɟɧɟɟ 
2/3ɩɪɨɥɟɬɚ. ɇɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɩɨɪɚɯ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ 
ɤɚɪɤɚɫɵ ɨɛɴɟɞɢɧɹɸɬɫɹ ɫɬɵɤɨɜɵɦɢ ɫɬɟɪɠɧɹɦɢ ɞɢɚɦɟɬɪ, ɤɨɬɨɪɵɯ ɧɟ ɦɟɧɟɟ 
ɩɨɥɨɜɢɧɵ ɪɚɛɨɱɟɣ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ ɧɢɠɧɟɣ ɡɨɧɵ ɤɚɪɤɚɫɨɜ ɢ ɧɟ ɦɟɧɟɟ 
10ɦɦ. ɋɬɵɤɨɜɵɟ ɫɬɟɪɠɧɢ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɤɚɪɤɚɫɚɦɢ ɜɧɚɯɥɟɫɬ ɫ ɞɥɢɧɨɣ ɧɟ 
ɦɟɧɟɟ 15 ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɟɣ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ. 
Ɂɚɳɢɬɧɵɣ ɫɥɨɣ ɛɟɬɨɧɚ ɞɥɹ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ ɧɟ ɦɟɧɟɟ 20ɦɦ; ɞɥɹ 




2.6.4 Ɋɚɫɱɟɬ ɝɥɚɜɧɨɣ ɛɚɥɤɢ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɝɥɚɜɧɨɣ ɛɚɥɤɢ ɜɵɞɟɥɹɟɬɫɹ ɝɪɭɡɨɜɚɹ ɩɥɨɳɚɞɶ, ɪɚɜɧɚɹ ɲɚɝɭ 
ɝɥɚɜɧɵɯ ɛɚɥɨɤ ɜ ɦɨɧɨɥɢɬɧɨɦ ɪɟɛɪɢɫɬɨɦ ɩɟɪɟɤɪɵɬɢɢ. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ 
ɝɥɚɜɧɨɣ ɛɚɥɤɢ – ɦɧɨɝɨɩɪɨɥɟɬɧɚɹ ɧɟɪɚɡɪɟɡɧɚɹ ɛɚɥɤɚ. 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ 
ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɦɨɧɨɥɢɬɧɨɣ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɢ ɩɨɥɚ: 
Ɋɦ.ɩ.=g·Lɜ.ɛ.·Sb+3,52=(1,21+3,52)·5,6·1,5=39,7ɤɇ. 
ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɪɟɛɪɚ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɛɚɥɤɢ: 
Ɋɜ.ɛ.=(Lɜ.ɛ.-bɝ.ɛ.)·(hɜ.ɛ.-ɦ.ɩ.)·bɜ.ɛ.··n·f = 
=(5,6 -0,4)·(0,3-0,16)·0,2·25·1,1·0,95=3,64ɤɇ 
ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɪɟɛɪɚ ɝɥɚɜɧɨɣ ɛɚɥɤɢ: 
Ɋɝ.ɛ.=Sb·(hɝ.ɛ.-ɦ.ɩ.)·bɝ.ɛ.··n·f =1,6·(0,4-0,16)·0,4·25·1,1·0,95=4,01 ɤɇ. 
ɋɢɥɚ F= Ɋɦ.ɩ.+ Ɋɜ.ɛ.+ Ɋɝ.ɛ.= 39,7+3,64+4,01=46,66ɤɇ. 
ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ: 
V=n·f·vn·Lɜ.ɛ.·Sb=0,95·1,2·4,8·5,6·1,5=45,96ɤɇ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɜɧɭɬɪɟɧɧɢх ɭɫɢɥɢɣ 
 
Ƚɥɚɜɧɚɹ ɛɚɥɤɚ ɹɜɥɹɟɬɫɹ ɫɬɚɬɢɱɟɫɤɢ ɧɟɨɩɪɟɞɟɥɢɦɨɣ. ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
ɜɵɩɨɥɧɢɦ ɜ ɩɪɨɝɪɚɦɦɟ SCAD: 
 
Ɋɢɫɭɧɨɤ 2.20 – ɗɩɸɪɚ ɦɨɦɟɧɬɨɜ Ɇ 
 
 
Ɋɢɫɭɧɨɤ 2.21- ɗɩɸɪɚ Q, ɤɇ 






Ɋɚɫɱɟɬ ɚɪɦɢɪɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɛɚɥɤɢ 
ɇɚ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɛɚɥɤɢ ɜɵɞɟɥɹɸɬɫɹ ɤɪɚɣɧɢɣ ɢ ɫɪɟɞɧɢɟ ɩɪɨɥɟɬɵ, 
ɤɪɚɣɧɹɹ ɢ ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɨɩɨɪɵ, ɫɨɞɟɪɠɚɳɢɟ ɫɟɱɟɧɢɹ, ɚɪɦɢɪɨɜɚɧɢɟ ɤɨɬɨɪɵɯ 
ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɪɚɫɱɟɬɭ. 
ɉɨ ɬɪɟɛɨɜɚɧɢɹ ɋɉ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ: 
- ɪɚɫɱɟɬɵ ɩɪɨɞɨɥɶɧɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɧɨɪɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɜ ɤɪɚɣɧɟɦ ɢ 
ɫɪɟɞɧɟɦ ɩɪɨɥɟɬɚɯ, ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɩɨɪɟ; 
- ɩɪɨɜɟɪɤɭ ɩɪɨɱɧɨɫɬɢ ɛɚɥɤɢ ɩɨ ɧɚɤɥɨɧɧɨɦɭ ɫɟɱɟɧɢɸ; 
- ɩɪɨɜɟɪɤɭ ɩɪɨɱɧɨɫɬɢ ɪɟɛɪɚ ɜ ɦɟɫɬɚɯ ɫɨɩɪɹɠɟɧɢɹ ɫ ɜɬɨɪɨɫɬɟɩɟɧɧɵɦɢ 
ɛɚɥɤɚɦɢ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɝɢɛɚɸɳɟɣ ɷɩɸɪɨɣ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ 
ɨɛɪɵɜɚ ɜɟɪɯɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ ɨɩɨɪɧɵɯ ɤɚɪɤɚɫɨɜ. 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɫɟɱɟɧɢɹɦ 
Ɋɚɫɱɟɬɧɵɟ ɭɫɢɥɢɹ: ɜ ɤɪɚɣɧɟɦ ɩɪɨɥɟɬɟ Ɇ1=138,93ɤɇ·ɦ; ɜ ɫɪɟɞɧɟɦ 
ɩɪɨɥɟɬɟ Ɇ2=138,93ɤɇ·ɦ; ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɩɨɪɟ Ɇȼ=277,86ɤɇ·ɦ. 
ȼɵɫɨɬɚ ɫɟɱɟɧɢɹ h=hɝ.ɛ.=0,4ɦ. Ɋɚɛɨɱɚɹ ɜɵɫɨɬɚ h0=h-ɚ=0,4-0,06=0,34ɦ. 
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ɒɢɪɢɧɚ ɩɨɥɤɢ, ɭɱɢɬɵɜɚɟɦɚɹ ɜ ɪɚɫɱɟɬɟ bf/=Lɝ.ɛ./3+bɝ.ɛ.=5,6/3+0,4=2,27ɦ,   ɫ 
ɭɱɟɬɨɦ ɦ.ɩ./hɝ.ɛ.=0,16/0,4=0,4>0,1. 
ɉɪɨɱɧɨɫɬɶ ɧɨɪɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɩɪɢ ɜɵɫɨɬɟ ɫɠɚɬɨɣ ɡɨɧɵ, ɪɚɜɧɨɣ 
ɬɨɥɳɢɧɟ ɩɨɥɤɢ:  ܯ௙ = ߛ௕ଶ · ܴ௕ · ௙ܾ/ · ߜˏ.˒. · ሺℎ଴ − Ͳ,ͷ · ߜˏ.˒.ሻ · ͳͲଷ ൒ ܯଵ, ܯ௙ = Ͳ,ͻ · ͳͳ,ͷ · ͳ,ͻ · Ͳ,Ͳͺ · ሺͲ,͸Ͷ − Ͳ,ͷ · Ͳ,ͳ͸ሻ · ͳͲଷ = ͺͺͲ,ͻͻˍʜ · ˏ ൒ ൒ ܯଵ = ͳ͵ͺ,ͻ͵ˍʜ · ˏ =>ɝɪɚɧɢɰɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ ɧɚɯɨɞɢɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɩɨɥɤɢ, ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɪɚɜɧɚ bf/=1,9ɦ ɜ ɪɚɫɱɟɬɚɯ ɧɚ 
ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɦɨɦɟɧɬɵ. 
ɍɫɥɨɜɢɟ: ℎ = Ͳ,Ͷˏ > √ ܯВͲ,ʹͻ · ܴ௕ · ߛ௕ଶ · ܾ + Ͳ,Ͳ͸ = 
= √ ʹ͹͹,ͺ͸Ͳ,ʹͻ · ͳͳ,ͷ · ͳͲଷ · Ͳ,ͻ · Ͳ,Ͷ + Ͳ,Ͳ͸ = Ͳ,͵ͺˏ −  ˅ы˒ˑˎːˢˈ˕˔ˢ. 
ɇɚɡɧɚɱɚɟɦ ɩɪɨɞɨɥɶɧɭɸ ɚɪɦɚɬɭɪɭ ɤɥɚɫɫɚ Ⱥ240. 
ɋɟɱɟɧɢɹ ɜ ɩɪɨɥɟɬɚɯ ɩɪɢ ɞɟɣɫɬɜɢɢ ɦɨɦɟɧɬɨɜ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɡɧɚɤɚ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɬɚɜɪɨɜɵɟ ɫ ɩɨɥɤɨɣ ɜ ɫɠɚɬɨɣ ɡɨɧɟ. Ƚɪɚɧɢɰɚ ɫɠɚɬɨɣ ɡɨɧɵ 
ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɜɵɫɨɬɵ ɩɨɥɤɢ. ȼɵɫɨɬɚ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ h=hɝ.ɛ., 
ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɫɟɱɟɧɢɹ b ɪɚɧɚ ɲɢɪɢɧɟ ɩɨɥɤɢ bf’, ɩɪɢɧɢɦɚɟɦɚɹ ɧɟ ɛɨɥɟɟ 
Lɝ.ɛ.+bɝ.ɛ. ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ hf’/h≥0,1. ɋɟɱɟɧɢɟ ɜ ɫɪɟɞɧɟɦ ɩɪɨɥɟɬɟ ɢ 
ɫɟɱɟɧɢɟ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɩɨɪɟ ɩɪɢ ɞɟɣɫɬɜɢɢ ɦɨɦɟɧɬɨɜ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɡɧɚɤɚ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɬɚɜɪɨɜɵɟ ɫ ɩɨɥɤɨɣ ɜ ɪɚɫɬɹɧɭɬɨɣ ɡɨɧɟ. ȼɵɫɨɬɚ 
ɫɟɱɟɧɢɹ h=hɝ.ɛ.; ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ b=bɝ.ɛ.. 
ɉɨ ɫɨɪɬɚɦɟɧɭ ɚɪɦɚɬɭɪɵ ɧɚɡɧɚɱɚɟɦ: 
- ɧɢɠɧɸɸ ɚɪɦɚɬɭɪɭ ɤɚɪɤɚɫɨɜ ɜ ɤɪɚɣɧɢɯ ɩɪɨɥɟɬɚɯ 216 Ⱥ240  
- ɧɢɠɧɸɸ ɚɪɦɚɬɭɪɭ ɤɚɪɤɚɫɨɜ ɜ ɫɪɟɞɧɢɯ ɩɪɨɥɟɬɚɯ 216 Ⱥ-  
- ɜɟɪɯɧɸɸ ɚɪɦɚɬɭɪɭ ɤɚɪɤɚɫɨɜ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɩɨɪɚɯ 216 Ⱥ240 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɨ ɧɚɤɥɨɧɧɵɦ ɫɟɱɟɧɢɹɦ 
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ɉɨ ɬɪɟɛɨɜɚɧɢɸ ɋɉ ɩ8.3.6 ɲɚɝ ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɟɣ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ 
ɛɨɥɟɟ 500ɦɦ ɢ ɧɟ ɛɨɥɟɟ h/3 ɩɪɢ ɜɵɫɨɬɟ ɫɟɱɟɧɢɹ h>400ɦɦ. Ɍɨɝɞɚ ɲɚɝ 
ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɟɣ s=200ɦɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɩɪɨɞɨɥɶɧɵɯ ɫɬɟɪɠɧɟɣ ɤɚɪɤɚɫɨɜ 16ɦɦ. ɉɨ 
ɭɫɥɨɜɢɸ ɫɜɚɪɢɜɚɟɦɨɫɬɢ ɫ ɩɪɨɞɨɥɶɧɵɦɢ ɫɬɟɪɠɧɹɦɢ ɦɢɧɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ 
ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 8ɦɦ. ɇɚɡɧɚɱɚɟɦ 8 Ⱥ240 ɜ ɞɜɚ ɪɹɞɚ, Asw=3,08ɫɦ2. 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ Rsw=175Ɇɉɚ. 
ɉɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɟ Qmax=Q1B=277,86ɤɇ. 
ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɩɪɨɱɧɨɫɬɢ ɩɨ ɧɚɤɥɨɧɧɨɣ ɬɪɟɳɢɧɟ. 
c=Sb-0,5bɜ.ɛ.=1,6-0,15 =1,35ɦ. 
Qmax=277,86ɤɇ>0,6Rbt·b·h0=0,6·1,15·103·0,4·0,4=110,9ɤɇ – ɩɨɩɟɪɟɱɧɚɹ 
ɚɪɦɚɬɭɪɚ ɬɪɟɛɭɟɬɫɹ ɩɨ ɪɚɫɱɟɬɭ. 
qsw=
ோೞ𝑤·𝐴ೞ𝑤௦ = ଵ଻ହ·ସ,଴ଶ·଴,଴଴଴ଵ଴,ଶ =0,36Ɇɉɚ·ɦ. 
ɍɫɥɨɜɢɟ qsw=0,27>0,3Rbt·b2·bɝ.ɛ.=0,3·1,15·0,4·0,4=0,0555 Ɇɉɚ – 
ɜɵɩɨɥɧɹɟɬɫɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɜɟɥɢɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ ɧɟ 
ɬɪɟɛɭɟɬɫɹ. 
ɉɨɩɟɪɟɱɧɚɹ ɫɢɥɚ, ɜɨɫɩɪɢɧɢɦɚɟɦɚɹ ɛɟɬɨɧɨɦ: ܳ௕ = ʹ · ߛ௕ଶ · ܴ௕௧ · ܾˆ.˄. · ℎ଴ˆ.˄.ଶܿ = ʹ · Ͳ,ͻ · ͳ,ͳͷ · Ͳ,͵ · Ͳ,͵͸ଶͳ,͵ͷ · ͳͲଷ = ͷͻ,͸ˍʜ. 
Ɂɞɟɫɶ ɫ=1,4ɦ, ɬ.ɤ. 1,4<3,33h0ɝ.ɛ.=3,33·0,4=1,13ɦ. ˔଴ = √ʹߛ௕ଶ · ܴ௕௧ · ܾˆ.˄. · ℎ଴ˆ.˄.ଶ𝑞௦௪ = √ʹ · Ͳ,ͻ · ͳ,ͳͷ · Ͳ,͵ · Ͳ,͵ͶଶͲ,͵͸ = ͳ,ͳͷˏ, 
 
ɉɨɩɟɪɟɱɧɚɹ ɫɢɥɚ, ɜɨɫɩɪɢɧɢɦɚɟɦɚɹ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɨɣ: 
Qsw=qsw·2hɝ.ɛ.=0,36·2·0,36·1000=264,6 ɤɇ – ɫ=1,01ɦ < 2h0ɝ.ɛ.=2·0,36=1,88ɦ. 
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɩɨ ɧɚɤɥɨɧɧɨɣ ɬɪɟɳɢɧɟ ɩɪɢ ɩɪɨɟɤɰɢɢ ɫ=1,88ɦ: 
Qb+Qsw=59,6+264,6=324,22>Qmax=277,86ɤɇ – ɩɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ 
ɬɪɟɳɢɧɟ ɨɛɟɫɩɟɱɟɧɚ. 
ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɩɪɨɱɧɨɫɬɢ ɩɨ ɧɚɤɥɨɧɧɨɣ ɫɠɚɬɨɣ ɩɨɥɨɫɟ: 
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𝜑௪ଵ = ͳ + ͷ · ܧ௦ · 𝐴௦௪ܧ௕ · ܾ · ݏ = ͳ + ͷ · ʹͳͲͲͲͲ · Ͷ,Ͳʹ · Ͳ,ͲͲͲͳʹ͵ͲͲͲ · Ͳ,͵ · Ͳ,ʹ = ͳ,ʹ͵ < ͳ,͵ 
Qmax=277,86 ≤ 0,3·w1·(1-·Rb)·Rb·b2·bɝ.ɛ.·h0ɝ.ɛ.=  
= 0,3·1,23·(1-0,01·11,5)·11,5·0,4·0,4·0,36·103=428,38ɤɇ – ɩɪɨɱɧɨɫɬɶ ɩɨ 
ɧɚɤɥɨɧɧɨɣ ɫɠɚɬɨɣ ɩɨɥɨɫɟ ɨɛɟɫɩɟɱɟɧɚ. 
Ⱥɪɦɢɪɨɜɚɧɢɟ ɝɥɚɜɧɨɣ ɛɚɥɤɢ 
Ⱥɪɦɢɪɨɜɚɧɢɟ ɝɥɚɜɧɨɣ ɛɚɥɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɥɨɫɤɢɦɢ ɫɜɚɪɧɵɦɢ 
ɤɚɪɤɚɫɚɦɢ. ɉɪɨɥɟɬɧɵɟ (ɄɊ1, ɄɊ2) ɢ ɨɩɨɪɧɵɟ (ɄɊ3) ɤɚɪɤɚɫɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɜ ɪɟɛɪɨ ɢ ɨɛɴɟɞɢɧɹɸɬɫɹ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ ɫɬɟɪɠɧɹɦɢ. ɒɚɝ ɩɨɩɟɪɟɱɧɵɯ 
ɫɬɟɪɠɧɟɣ ɜ ɩɪɨɥɟɬɧɵɯ ɤɚɪɤɚɫɚɯ ɧɚɡɧɚɱɚɟɬɫɹ ɩɨ ɪɚɫɱɟɬɚɦ ɧɚɤɥɨɧɧɨɝɨ ɫɟɱɟɧɢɹ, 
ɧɨ ɧɟ ɛɨɥɟɟ ɬɪɟɬɢ ɜɵɫɨɬɵ ɫɟɱɟɧɢɹ ɪɟɛɪɚ ɢ ɧɟ ɛɨɥɟɟ 500ɦɦ. ɒɚɝ ɩɨɩɟɪɟɱɧɵɯ 
ɫɬɟɪɠɧɟɣ ɜ ɨɩɨɪɧɵɯ ɤɚɪɤɚɫɚɯ ɧɚɡɧɚɱɚɟɬɫɹ ɧɟ ɛɨɥɟɟ 600ɦɦ. ɒɚɝ 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɫɬɟɪɠɧɟɣ – ɧɟ ɛɨɥɟɟ 600ɦɦ ɢ ɧɟ ɛɨɥɟɟ ɱɟɦ ɞɜɟ ɲɢɪɢɧɵ 
ɪɟɛɪɚ. ȼ ɦɟɫɬɚɯ ɩɪɢɦɵɤɚɧɢɹ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɛɚɥɨɤ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɉ-
ɨɛɪɚɡɧɵɟ ɫɟɬɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɪɨɱɧɨɫɬɶ ɧɚ ɨɬɪɵɜ. ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ 
ɫɬɟɪɠɧɟɣ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ ɚɪɦɢɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɧɚ ɢɡɝɢɛ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɬɶ 
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ȼ ɭɫɥɨɜɢɹɯ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɤɨɧɫɬɪɭɤɰɢɢ 
ɫɛɨɪɧɵɯ ɫɜɚɣ, ɢɦɟɸɳɢɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɢɥɢ ɩɪɨɲɟɞɲɢɟ ɨɩɵɬɧɭɸ 
ɩɪɨɜɟɪɤɭ. 
ɒɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɢɦɟɸɬ: 
- ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɰɟɥɶɧɵɟ ɩɪɢɡɦɚɬɢɱɟɫɤɢɟ ɫɩɥɨɲɧɨɝɨ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ 
30ɯ30ɫɦ ɞɥɢɧɨɣ ɞɨ 12ɦ 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɤɭɪɟɧɬɧɨ-ɫɩɨɫɨɛɧɵɯ ɜɚɪɢɚɧɬɨɜ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ: 
- ɛɭɪɨɧɚɛɢɜɧɵɟ ɫɜɚɢ-ɢɧɴɟɤɬɨɪɵ ɞɢɚɦɟɬɪɨɦ 320-400ɦɦ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɟ ɫ 
ɡɚɤɪɟɩɥɟɧɢɟɦ ɰɟɦɟɧɬɚɰɢɟɣ ɩɟɫɱɚɧɨɝɨ ɢɥɢ ɤɪɭɩɧɨɨɛɥɨɦɨɱɧɨɝɨ ɝɪɭɧɬɚ ɩɨɞ 
ɧɢɠɧɢɦ ɤɨɧɰɨɦ; 
ȼɵɛɨɪ ɤɨɧɫɬɪɭɤɰɢɢ ɫɜɚɣ ɢ ɢɯ ɩɚɪɚɦɟɬɪɨɜ (ɞɥɢɧɚ, ɫɟɱɟɧɢɟ) 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ: 
- ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
- ɨɩɵɬɚ ɩɪɢɦɟɧɟɧɢɹ ɫɜɚɣ ɜ ɞɚɧɧɨɦ ɪɚɣɨɧɟ ɫ ɩɨɞɨɛɧɵɦɢ ɝɪɭɧɬɨɜɵɦɢ 
ɭɫɥɨɜɢɹɦɢ; 
- ɬɢɩɚ ɡɞɚɧɢɹ ɢ ɧɚɝɪɭɡɨɤ ɧɚ ɮɭɧɞɚɦɟɧɬɵ; 
- ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɪɚɜɧɟɧɢɹ ɫ ɞɪɭɝɢɦɢ ɜɚɪɢɚɧɬɚɦɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɫ 
ɮɭɧɞɚɦɟɧɬɚɦɢ ɧɟɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ ɢ ɫ ɧɚɛɢɜɧɵɦɢ ɫɜɚɹɦɢ. 
Ƚɪɭɧɬɨɜɵɟ ɭɫɥɨɜɢɹ ɪɚɣɨɧɨɜ ɢɧɬɟɧɫɢɜɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɚɥɢɱɢɟɦ ɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ ɝɪɭɧɬɨɜ: 
- ɧɟɩɪɨɫɚɞɨɱɧɵɯ ɫɭɝɥɢɧɤɨɜ ɢ ɫɭɩɟɫɟɣ ɬɜɟɪɞɨɣ ɢ ɩɨɥɭɬɜɟɪɞɨɣ ɤɨɧɫɢɫɬɟɧɰɢɢ; 
- ɫɭɝɥɢɧɤɨɜ ɨɬ ɬɭɝɨɩɥɚɫɬɢɱɧɨɣ ɞɨ ɬɟɤɭɱɟɣ ɤɨɧɫɢɫɬɟɧɰɢɢ; 
- ɩɟɫɤɨɜ ɨɬ ɩɵɥɟɜɚɬɵɯ ɞɨ ɝɪɚɜɟɥɢɫɬɵɯ; 
- ɝɪɚɜɢɣɧɨ-ɝɚɥɟɱɧɢɤɨɜɵɯ ɫ ɩɟɫɱɚɧɵɦ, ɪɟɠɟ ɝɥɢɧɢɫɬɵɦ ɡɚɩɨɥɧɢɬɟɥɟɦ; 
- ɞɪɟɫɜɹɧɨ-ɳɟɛɟɧɢɫɬɵɯ ɫ ɝɥɢɧɢɫɬɵɦ, ɢɧɨɝɞɚ ɩɟɫɱɚɧɵɦ ɡɚɩɨɥɧɢɬɟɥɟɦ; 
- ɫɤɚɥɶɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɨɫɧɨɜɧɨɦ ɨɫɚɞɨɱɧɵɦɢ ɩɨɪɨɞɚɦɢ (ɢɡɜɟɫɬɧɹɤɢ, 
ɩɟɫɱɚɧɢɤɢ, ɦɟɪɝɟɥɢ, ɚɥɟɜɪɨɥɢɬɵ, ɚɪɝɢɥɥɢɬɵ ɢ ɞɪɭɝɢɟ); 
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- ɷɥɸɜɢɚɥɶɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɫɭɝɥɢɧɤɚɦɢ, ɫɭɩɟɫɹɦɢ, ɝɥɢɧɚɦɢ, ɪɟɞɤɨ 
ɩɟɫɤɚɦɢ; 
- ɧɚɫɵɩɧɵɯ, ɦɨɳɧɨɫɬɶɸ ɢɧɨɝɞɚ ɞɨ 12-14ɦ. 
ɉɨ ɡɚɞɚɧɢɸ ɧɚ ɞɢɩɥɨɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɞɜɭɯ ɬɢɩɨɜ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ: 
1. ɡɚɛɢɜɧɵɟ ɜɢɫɹɱɢɟ ɫɜɚɢ 
2. ɛɭɪɨɧɚɛɢɜɧɵɟ ɫɜɚɢ 
 
 3.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɮɭɧɞɚɦɟɧɬɚ 
 
Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ:  ɝ. Ʉɪɚɫɧɨɹɪɫɤ. 
 Ɉɬɧɨɫɢɬɟɥɶɧɨɣ ɨɬɦɟɬɤɟ 0,000 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɛɫɨɥɸɬɧɚɹ ɨɬɦɟɬɤɚ 
170.000 ɧɚ ɦɟɫɬɧɨɫɬɢ. 
ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢɡɵɫɤɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɢɧɫɬɢɬɭɬɨɦ 
«ɄɪɚɫɧɨɹɪɫɤȽɪɚɠɞɚɧɉɪɨɟɤɬ» ɜ 2014ɝ 
ɇɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɨɜ – 3,4 ɦ 
ɉɨɞɡɟɦɧɵɟ ɜɨɞɵ ɜɫɤɪɵɬɵ ɧɚ ɝɥɭɛɢɧɟ 14,9 -16, 4 ɦ 
Ɏɢɡɢɱɟɫɤɢɟ  ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.1. ɉɪɢ ɷɬɨɦ Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɝɪɭɧɬɭ Ȗg ɩɪɢ 
ɜɵɱɢɫɥɟɧɢɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɭɞɟɥɶɧɨɝɨ 
ɫɰɟɩɥɟɧɢɹ ɫ, ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ φ ɧɟɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɢ ɩɪɟɞɟɥɚ 
ɩɪɨɱɧɨɫɬɢ ɧɚ ɨɞɧɨɨɫɧɨɟ ɫɠɚɬɢɟ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ Rc, ɚ ɬɚɤɠɟ ɩɥɨɬɧɨɫɬɢ 
ɝɪɭɧɬɚ ρ) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɱɢɜɨɫɬɢ ɷɬɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɱɢɫɥɚ ɨɩɪɟɞɟɥɟɧɢɣ ɢ ɡɧɚɱɟɧɢɹ ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ a. 

































1 ɇɚɫɵɩɧɨɣ ɝɪɭɧɬ 1,3        
2 ɋɭɩɟɫɶ ɬɜɟɪɞɚɹ 4.16 18 0,55 <0 24 29 17 300 
3 ɋɭɝɥɢɧɨɤ 
ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 1,2 18  0,4     
4 ɉɟɫɨɤ  ɩɵɥɟɜɚɬɵɣ 0,33 17 0.75 - 11 26 2 250 
5 Ƚɚɥɟɱɧɢɤɨɜɵɣ 
ɝɪɭɧɬ 6,3 20 - - 50 39 0 600 
6 ɋɭɝɥɢɧɨɤ 
ɷɥɸɜɢɚɥɶɧɵɣ 





























Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɨɞɨɲɜɭ ɮɭɧɞɚɦɟɧɬɚ ɜɵɛɢɪɚɟɦ ɢɡ 
ɩɪɨɝɪɚɦɦɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ SCAD (ɩɪɢɥɨɠɟɧɢɟȺ) 








3.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɚɛɢɜɧɨɣ ɫɜɚɢ ɩɨɞ ɜɧɭɬɪɟɧɧɸɸ ɤɨɥɨɧɧɭ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɜɟɞɟɦ ɩɨɋ ɉ 24.13330.2011 
ɋɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬɵ. [22] ɢ ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɋɌɈ 000-2011 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ ɫ ɭɱɟɬɨɦ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɝɪɭɧɬɨɜ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ  [21] 
Ɏɭɧɞɚɦɟɧɬ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɩɨɞ ɦɨɧɨɥɢɬɧɵɟ ɤɨɥɨɧɧɵ ɫɟɱɟɧɢɟɦ 400ɯ400 
ɦɦ. 
ȼɵɫɨɬɭ ɪɨɫɬɜɟɪɤɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1,2 ɦ  
Ƚɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ, ɫ ɭɱɟɬɨɦ ɩɨɞɜɚɥɶɧɨɝɨ ɩɨɦɟɳɟɧɢɹ –  ݀௣ = −ͷ,ͲͶͲ ˏ. 
ɋɨɟɞɢɧɟɧɢɟ ɫɜɚɢ ɫ ɪɨɫɬɜɟɪɤɨɦ -  ɠɟɫɬɤɨɟ.  
ɋɟɱɟɧɢɟ ɫɜɚɢ – 300ɯ300ɦɦ. 
ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɞɥɢɧɭ ɫɜɚɢ. 
Ɉɬɦɟɬɤɚ ɝɨɥɨɜɵ ɫɜɚɢ: –4,740ɦ. 
ɂɫɩɨɥɶɡɭɟɦ ɜ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɝɚɥɟɱɧɢɤɨɜɵɣ  ɝɪɭɧɬ ɫ ɩɟɫɱɚɧɵɦ 
ɡɚɩɨɥɧɢɬɟɥɟɦ ɞɨ 20…30%, ɦɚɥɨɜɥɚɠɧɵɣ.  
ɉɪɢɧɢɦɚɟɦ ɫɜɚɢ ɞɥɢɧɨɣ – 10 ɦ (ɋ 100.30), ɦɚɫɫɚ ɫɜɚɢ 2,28ɬ. ɨɬɦɟɬɤɚ 
ɧɢɡɚ ɤɨɧɰɚ ɫɨɫɬɚɜɢɬ   -14,740 ɦ. 
ɉɨ ɯɚɪɚɤɬɟɪɭ ɪɚɛɨɬɵ ɫɜɚɹ ɹɜɥɹɟɬɫɹ ɜɢɫɹɱɟɣ. 
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ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɫɨɝɥɚɫɧɨ ɋɉ24.13330.2011[25]: 
 
 Fୢ = Ȗୡ(Ȗୡୖ ∙ R ∙ A + u ∙ Ȗୡ୤ ∑ f୧ ∙ h୧)                                                          ሺ͵.ͳሻ 
 
ɝɞɟ ܨௗ   – ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɢɫɹɱɟɣ ɫɜɚɢ, ɤɇ; 
      ߛ௖ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1; 
      ܴ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɟɦ ɤɨɧɰɨɦ ɫɜɚɢ, 2600 ɤɉɚ; 
     𝐴 – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, 0, ͵ ∙ Ͳ,͵ = Ͳ,Ͳͻɦଶ  
      ߛ௖ோ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ;   
      ܷ − ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ Ͳ,͵ ∙ Ͷ = ͳ,ʹɦ;  
       ߛ௖௙ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɜɚɢ; 
       ?݂? − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ ɜ 
ɩɪɟɞɟɥɚɯ 𝑖 − ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɤɉɚ; 
      ℎ𝑖 − ɬɨɥɳɢɧɚ 𝑖 − ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɦ 
ȼ ɬɚɛɥɢɰɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɡɚɛɢɜɧɨɣ ɫɜɚɢ. 
 









f୧ ∙ h୧ 
ɋɭɩɟɫɶ ɬɜɟɪɞɚɹ 4,16 3,04 53 220,48 
ɋɭɝɥɢɧɨɤ 
ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 
1,2 6,13 31 37,2 
ɉɟɫɨɤ  ɩɵɥɟɜɚɬɵɣ 0,33 6,9 32 10,56 
Ƚɚɥɟɱɧɢɤɨɜɵɣ 
ɝɪɭɧɬ 




- - - - 
   ∑ f୧ ∙ h୧ 677,4 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɡɚɛɢɜɧɨɣ ɫɜɚɢ: 
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Fୢ = Ȗୡ ቀȖୡୖ ∙ R ∙ A + u ∙ Ȗୡ୤ ∑ f୧ ∙ h୧ቁ = ͳሺͳ ∙ ͳͲͷͲͲ ∙ Ͳ,ͳ + ͳ,ͲͲͷሺ͸͹͹,͹Ͷሻ= ͳͷʹͲ,ͻͻɤɇ 
 
ȼɟɥɢɱɢɧɚ 𝐹೏ఊɤ  ɢɦɟɧɭɟɦɚɹ ɨɛɵɱɧɨ ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, ɞɨɩɭɫɤɚɟɦɚɹ ɧɚ 
ɫɜɚɸ, ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɩɨ ɪɚɫɱɟɬɭ ɢɥɢ ɞɚɧɧɵɦ ɩɨɥɟɜɵɯ ɢɫɩɵɬɚɧɢɣ 
ɩɨɥɭɱɚɸɬɫɹ ɫɥɢɲɤɨɦ ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ, 
ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɨɩɵɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɝɥɚɫɧɨ 
ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɩɪɢɥɨɠɟɧɢɹ Ⱦ [26]. Ⱦɥɹ ɫɜɚɣ ɫɟɱɟɧɢɟɦ 30ɯ30ɫɦ ɞɥɢɧɨɣ ɞɨ 
12ɦ ɫ ɨɩɢɪɚɧɢɟɦ ɧɚ ɩɟɫɤɢ ɤɪɭɩɧɵɟ ɢ ɝɪɚɜɟɥɢɫɬɵɟ ɞɨɩɭɫɤɚɟɦɚɹ ɧɚɝɪɭɡɤɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɤɚɤ 700 ɤɇ. 
Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɤɭɫɬɟ ɞɥɹ ɜɧɭɬɪɟɧɧɢɯ ɤɨɥɨɧɧ ɩɨ ɮɨɪɦɭɥɟ 
4 [25]: 𝑛 = ே𝐼𝐹೏𝛾ɤ −଴,ଽ∙ୢɪ∙ఊ೎ɪ−ଵ,ଵ∙ଵ଴∙௚ɫɜ                                                                                      (3.2) 
ɝɞɟ ?ܰ? – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ, 1659,55 ɤɇ 
     ܨௗ - ɬɨɠɟ ɱɬɨ ɢ ɜ 3.1;       dɪ - ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ; 
      0,9 – ɩɥɨɳɚɞɶ ɪɨɫɬɜɟɪɤɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɨɞɧɭ ɫɜɚɸ; 
       ߛ௖ɪ - ɭɫɪɟɞɧɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ,  
ɩɪɢɧɢɦɚɟɦɵɣ 20 ɤɇ/ɦ; 
       gɫɜ-ɦɚɫɫɚ ɫɜɚɢ - 2,28 ɬ . 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ,  𝑛 = ?ܰ?ܨௗߛɤ − Ͳ,ͻ ∙ dɪ ∙ ߛ௖ɪ = ሺͳ͸ͷͻ,ͷͷሻͷͲͲ − Ͳ,ͻ ∙ ͳ,ʹ ∙ ʹͲ − ͳ,ͳ ∙ ͳͲ ∙ ʹ,ʹͺ = ͵,͹  
ɨɤɪɭɝɥɹɹ ɞɨ ɧɚɢɛɨɥɶɲɟɝɨ ɰɟɥɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɪɢɧɢɦɚɟɦ 4 ɫɜɚɢ. 
 
3.3  ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɭɪɨɧɚɛɢɜɧɨɣ ɫɜɚɢ 




ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ Fୢ ɧɚɛɢɜɧɨɣ ɢ ɛɭɪɨɜɨɣ ɫɜɚɣ ɩɨ ɩɩ. 7.11 [25] 
 Fୢ = Ȗୡ(Ȗୡୖ ∙ R ∙ A + u ∙ Ȗୡ୤ ∑ f୧ ∙ h୧)                                                       (5.3) 
 
ɝɞɟ ߛ௖ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1; 
     ܴ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɟɦ ɤɨɧɰɨɦ ɫɜɚɢ, 
ɩɪɢɧɢɦɚɟɦɨɟ ɩɨ 7.2.7 ɋɉ [  ] 
    𝐴 – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, ቀ଴,ଷଶ଴ଶ ቁଶ ∙ ͵,ͳͶ = Ͳ,Ͳͺɦଶ 
     ߛ௖ோ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ; 
    ܷ − ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ Ͳ,͵ʹͲ ∙ ͵,ͳͶ = ͳ,ͲͲͷɦ;      ߛ௖௙ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɜɚɢ;    ?݂? − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ ɜ 
ɩɪɟɞɟɥɚɯ 𝑖 − ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɤɉɚ;      ℎ𝑖 − ɬɨɥɳɢɧɚ 𝑖 − ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɦ. 
     R – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ, ɤɉɚ, 
ɩɪɢɧɢɦɚɟɦɨɟ ɩɨ 7.2.7 [25];  
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɜɚɢ R ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 7[25]:  
 ܴ = Ͳ,͹ͷ ∙ αସ(αଵ ∙ Ȗଵ′ ∙ d + αଶ ∙ αଷ ∙ Ȗଵ ∙ h)                                               (3.4) 
 
ɝɞɟ αଵ, αଶ, αଷ, αସ - ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ  
ɬɚɛɥ. 7.7 [25],ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ 
ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ.  
Ȗଵ′  — ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ, ɤɇ/ɦ3, ɜ ɨɫɧɨɜɚɧɢɢ 
ɫɜɚɢ  20 ɤɇ/ɦ3 
Ȗଵ — ɨɫɪɟɞɧɟɧɧɨɟ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɨɜ, ɤɇ/ɦ3, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɵɲɟ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɜɚɢ (ɩɪɢ ɜɨɞɨɧɚɫɵɳɟɧɧɵɯ ɝɪɭɧɬɚɯ ɫ 
ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɜɨɞɵ); 
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d — ɞɢɚɦɟɬɪ, ɦ, ɛɭɪɨɧɚɛɢɜɧɨɣ ɫɜɚɢ, 320ɦɦ; 
h — ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ, ɦ, ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɜɚɢ 14,740 ɦ. 
 
Ⱦɥɹ φ΄ = 30° ɩɪɢɧɢɦɚɟɦ:  αଵ = ͵Ͷ,͸; αଶ = ͸Ͷ; αଷ = Ͳ,͸͵; αସ = Ͳ,ʹ͸. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ,  ܴ = Ͳ,͹ͷ ∙ αସ(αଵ ∙ Ȗଵ′ ∙ d + αଶ ∙ αଷ ∙ Ȗଵ ∙ h)= Ͳ,͹ͷ ∙ Ͳ,ʹ͸ሺ͵Ͷ,͸ ∙ ʹͲ ∙ Ͳ,͵ʹ + ͸Ͷ ∙ Ͳ,͸͵ ∙ ͳͻ,Ͳʹ ∙ ͳͶ,͹ͶͲሻ= ͳ͹ͳͻɤɉɚ 
Ȗଵ = ͳͺ ∙ Ͷ,͸ + ͳͺ ∙ ͳ,ʹ + ͳ͹ ∙ Ͳ,͵͵ + ʹͲ ∙ ͸,͵Ͷ,ͳ͸ + ͳ,ʹ + Ͳ,͵͵ + ͸,ʹ = ͳͻ,Ͳʹɤɇ/ɦଷ 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɛɭɪɨɜɨɣ ɫɜɚɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: Fୢ = Ȗୡ ቀȖୡୖ ∙ R ∙ A + u ∙ Ȗୡ୤ ∑ f୧ ∙ h୧ቁ = ͳሺͳ ∙ ͳ͹ͳͻ,ʹ ∙ Ͳ,Ͳͺ + ͳ,ͲͲͷሺ͸͹͹,͹Ͷሻ= ͺͳͷɤɇ 
ɉɨ ɨɩɵɬɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɨɝɪɚɧɢɱɢɜɚɟɦ ɧɟɫɭɳɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɞɨ 700 ɤɇ. 
Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɩɨ ɮɨɪɦɭɥɟ 3.2  𝑛 = ே𝐼𝐹೏𝛾ˍ −଴,ଽ∙ୢ˓∙ఊ೎˓−ଵ,ଵ∙ଵ଴∙௚˔˅                           
ɝɞɟ ?ܰ? – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ, 1659,55 ɤɇ  ܨௗ - ɬɨɠɟ ɱɬɨ ɢ ɜ 3.4  dɪ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ 
0,9 – ɩɥɨɳɚɞɶ ɪɨɫɬɜɟɪɤɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɨɞɧɭ ɫɜɚɸ. ߛ௖ɪ - ɭɫɪɟɞɧɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ,  
ɩɪɢɧɢɦɚɟɦɵɣ 20 ɤɇ/ɦ 
gɫɜ-ɦɚɫɫɚ ɫɜɚɢ,2,28 ɬ  𝑛 = ?ܰ?ܨௗˍߛ − Ͳ,ͻ ∙ d˓ ∙ ߛ௖˓ = ሺͳ͸ͷͻ,ͷͷሻͷͲͲ − Ͳ,ͻ ∙ ͳ,ʹ ∙ ʹͲ − ͳ,ͳ ∙ ͳͲ ∙ ʹ,ʹͺ = ͵,͹  




3.3.1 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɜɚɢ 
 
Ⱥɪɦɢɪɭɟɦ ɛɭɪɨɧɚɛɢɜɧɭɸ ɫɜɚɸ ɤɚɪɤɚɫɨɦ ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɣ 
ɚɪɦɚɬɭɪɵ 16 A III (A400) ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɚɪɦɚɬɭɪɨɣ Ø 6 A I (A250) ɫ 
ɲɚɝɨɦ 200 ɦɦ. Ⱥɪɦɢɪɨɜɚɧɢɟ ɫɜɚɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
 
Ɋɢɫɭɧɨɤ 3.2 – Ⱥɪɦɢɪɨɜɚɧɢɟ ɛɭɪɨɧɚɛɢɜɧɨɣ ɫɜɚɢ 
3.4 ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɮɭɧɞɚɦɟɧɬɨɜ 
 
ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɮɭɧɞɚɦɟɧɬɨɜ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɫɬɨɢɦɨɫɬɢ  ɢ 
ɬɪɭɞɨɟɦɤɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɫɪɚɜɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɨɛɴёɦɚɦ ɪɚɛɨɬ, 
ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɮɭɧɞɚɦɟɧɬɨɜ ɫɬɟɧɵ ɩɨ ɨɫɢ Ⱥ. 
ɇɨɪɦɚɬɢɜɵ ɡɚɬɪɚɬ ɧɚ ɨɫɧɨɜɧɵɟ ɜɢɞɵ ɪɚɛɨɬ ɩɨ ɭɫɬɪɨɣɫɬɜɭ  
ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ.  ɪɚɫɰɟɧɤɢ ɜɵɛɪɚɧɵ ɫɨɝɥɚɫɧɨ ɎȿɊ (ɜ ɰɟɧɚɯ 

























































Ɂɚɛɢɜɤɚ ɫɜɚɣ ɜ 

























ɋɪɭɛɤɚ ɫɜɚɢ  
ɩɥɨɳɚɞɶɸ  ɞɨ 0,1ɦ2  
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Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɜɚɪɢɚɧɬɨɜ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ, ɫɜɟɞɟɦ 
ɞɚɧɧɵɟ  ɜ ɬɚɛɥɢɰɭ 3.4. 
 
Ɍɚɛɥɢɰɚ 3.4 - Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɮɭɧɞɚɦɟɧɬɨɜ 
ɉɨɤɚɡɚɬɟɥɢ  Ɏɭɧɞɚɦɟɧɬ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ 
Ɏɭɧɞɚɦɟɧɬ ɢɡ 
ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ 
ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. 21822,79 16611,36 
Ɍɪɭɞɨɡɚɬɪɚɬɵ, ɱɟɥ.-ɱ 126,5 540,54 
Ɋɚɫɯɨɞ ɛɟɬɨɧɚ, ɦ3 21,6 16,95 
Ɋɚɫɯɨɞ ɚɪɦɚɬɭɪɵ, ɬ 1,35 0,44 
 
ȼ ɯɨɞɟ ɫɪɚɜɧɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ ɢɡ ɡɚɛɢɜɧɵɯ ɢ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ, 
ɢɫɯɨɞɹ ɢɡ ɦɟɧɶɲɟɣ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɢ ɦɟɧɶɲɢɯ ɬɪɭɞɨɡɚɬɪɚɬɚɯ , ɩɪɢɧɢɦɚɟɦ 
ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɮɭɧɞɚɦɟɧɬɵ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ.  
 
3.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɨɧɨɥɢɬɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɪɨɫɬɜɟɪɤɚ 
 
3.5.1  Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɫɜɚɢ ɢ ɩɪɨɜɟɪɤɚ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 
 
Ɋɚɫɱɟɬ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɜɵɩɨɥɧɹɸɬ ɩɨ 1-ɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ 
ɫɨɫɬɨɹɧɢɣ. Ɉɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ 




˔ܰ˅ ൑ 𝐹೏ఊೖ ;                                                                                                 (3.5) 
ɚ ɩɪɢ ɧɚɥɢɱɢɢ ɦɨɦɟɧɬɨɜ ɨɬ ɜɟɬɪɨɜɵɯ ɢ ɤɪɚɧɨɜɵɯ ɧɚɝɪɭɡɨɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨ:  ˔ܰ˅ˍ˓ ൑ ଵ,ଶ∙𝐹೏ఊೖ ;                                                                                           (3.6)             ˔ܰ˅ ൒ Ͳ, 
 
ɝɞɟ ɫܰɜɤɪ − ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɤɪɚɣɧɟɝɨ ɪɹɞɚ. 
ɇɚɝɪɭɡɤɢ ɧɚ ɫɜɚɸ: 
ɫܰɜଵ,ଷ = ே′௡ − ெ′∙௬భ,మ∑ሺ௬𝑖మሻ + ͳ,ͳ ∙ ͳͲ ∙ ݃ɫɜ                                                          (3.7) 
 ɫܰɜଶ,ସ = ே′௡ + ெ′∙௬ర,ఱ∑ሺ௬𝑖మሻ + ͳ,ͳ ∙ ͳͲ ∙ ݃ɫɜ 
ɝɞɟ 𝑦 − ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɫɜɚɣɧɨɝɨ ɤɭɫɬɚ ɞɨ ɨɫɢ ɫɜɚɢ, ɜ ɤɨɬɨɪɨɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɢɥɢɟ, ɦ; 
  𝑦𝑖 − ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɤɭɫɬɚ ɞɨ ɨɫɢ ɤɚɠɞɨɣ ɫɜɚɢ, ɦ (ɪɢɫ. 12). 
     ܰ ′ = ͳ͸ͷͻ,͸ͷ + Ͷͳ,ͺͳ = ͳ͹Ͳͳ,Ͷ͹ 
           ɪܰ = ܾɪ ∙ 𝑙ɪ ∙ ݀ɪ ∙ ߛɫɪ ∙ ͳ,ͳ = ͳ,ʹ · ͳ,ʹ · ͳ,ʹ · ʹʹ · ͳ,ͳ = Ͷͳ,ͺͳ ɤɇ; 
ɞɥɹ ɜɧɭɬɪɟɧɧɟɣ ɤɨɥɨɧɧɵ: 
 ɫܰɜଵ,ଷ = ଵ଻଴ଵ,ସ଻ସ − ଵଷ,଴଻∙଴,ସହ∑ሺଵ,଼మሻ + ͳ,ͳ ∙ ͳͲ ∙ ͳ,͸ = Ͷ͵ͺ,ͺ͹;   
  ɫܰɜଶ,ସ = ଵ଻଴ଵ,ସ଻ସ + ଵଷ,଴ସ∙଴,ସହ∑ሺଵ,଼మሻ + ͳ,ͳ ∙ ͳͲ ∙ ͳ,͸ = ͶͶ͸,Ͳ͹;   
ɞɥɹ ɧɚɪɭɠɧɨɣ  ɤɨɥɨɧɧɵ: 
 ɫܰɜଵ,ଷ = ଼଻ଶ,ସ଴ସ − ଶଽ,ହଶ∙଴,ସହ∑ሺଵ,଼మሻ + ͳ,ͳ ∙ ͳͲ ∙ ͳ,͸ = ͵ͺͶ,ͺ͹;   
 ɫܰɜଶ,ସ = ଼଻ଶ,ସ଴ସ + ଶଽ,ହଶ∙଴,ସହ∑ሺଵ,଼మሻ + ͳ,ͳ ∙ ͳͲ ∙ ͳ,͸ = ͵ͻʹ,ͳͻ;   
Ⱦɥɹ ɨɛɨɢɯ ɫɥɭɱɚɟɜ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ɫܰɜ
ɤɪ ൑ ͳ,ʹ 𝐹೏ఊɤ = ͳ,ʹ ଻଴଴ଵ,ସ = ͸ͲͲɤɇ 






Ɍɚɛɥɢɰɚ 3.5 – ɍɫɢɥɢɹ ɜ ɫɜɚɹɯ 
Ɋɚɡɦɟɪɵ ɩɨɞɤɨɥɨɧɧɢɤɚ ɩɪɢɧɢɦɚɟɦ ɩɨ ɩɪɨɟɤɬɭ 1500ɯ1500ɦɦ. 
ɍɫɢɥɢɹ ɜ ɫɜɚɹɯ ɨɬ ɧɚɝɪɭɡɨɤ ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɨɛɪɟɡɭ ɪɨɫɬɜɟɪɤɚ: 
ȼɧɟɲɧɢɟ ɤɨɥɨɧɧɵ: 
NI′ = 872,40ɤɇ  
ɆI′ = 29,52ɤɇ · ɦ  
ȼɧɭɬɪɟɧɧɢɟ ɤɨɥɨɧɧɵ: 
NI′ = 1659,55 ɤɇ  
ɆI′ = 13,04 ɤɇ · ɦ  
Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɨɜ ɩɨɞ ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɥɨɧɧɵ ɩɨ 
ɩɪɨɱɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɪɨɫɬɜɟɪɤɨɜ ɤɨɥɨɧɧɨɣ, ɧɚ 
ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɝɥɨɜɨɣ ɫɜɚɟɣ ɩɥɢɬɵ ɪɨɫɬɜɟɪɤɚ, ɩɨ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɟ ɜ 
ɧɚɤɥɨɧɧɵɯ ɫɟɱɟɧɢɹɯ ɢ ɧɚ ɢɡɝɢɛ ɪɨɫɬɜɟɪɤɚ. Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ ɧɚ 
ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɤɨɥɨɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɩ. 2.2; 2.3; 2.5, [27]ɩɪɢ ɷɬɨɦ ɜ 
ɮɨɪɦɭɥɚɯ (4) ɢ (5) [27] ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ ho ɞɨɥɠɧɚ ɩɪɢɧɢɦɚɬɶɫɹ ɨɬ 
ɜɟɪɯɚ ɪɨɫɬɜɟɪɤɚ ɞɨ ɜɟɪɯɚ ɧɢɠɧɟɣ ɚɪɦɚɬɭɪɵ ɫɟɬɤɢ  
 
 
Ɋɢɫɭɧɨɤ 3.4 – Ɉɩɪɟɞɟɥɟɧɢɟ   ho 
 
№ ɫɜɚɢ ɍɫɢɥɢɹ ɜ ɫɜɚɹɯ, ɤɇ ȼɧɭɬɪɟɧɧɢɟ ɤɨɥɨɧɧɵ ȼɧɟɲɧɢɟ ɤɨɥɨɧɧɵ 
1,3 438,87 446,07 
2,4 384,87 392,19 
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ʞ˓ˑ˅ˈ˓ˍ˃ ˑ˔˖˜ˈ˔˕˅ˎˢˈ˕˔ˢ ˒ˑ ˗ˑ˓ˏ˖ˎˈ: F ൑ ଶୖbt୦బ,೗α [୦బ,lୡభ ሺbୡ + cଶሻ + ୦బ,lୡమ ሺlୡ + cଵሻ]                                           (3.8) ˆˇˈ ܨ − ˒˓ˑˇ˃˅ˎˋ˅˃ˡ˜˃ˢ ˔ˋˎ˃, ˑ˒˓ˈˇˈˎˢˈˏ˃ˢ ˍ˃ˍ ˖ˇ˅ˑˈːː˃ˢ ˔˖ˏˏ˃ ˖˔ˋˎˋˌ ˅ ˔˅˃ˢ˘ ˔ ˄ˑˎˈˈ ː˃ˆ˓˖ˉˈːːˑˌ ˔˕ˑ˓ˑːˑˌ ˓ˑ˔˕˅ˈ˓ˍ˃: ܨ = ʹ( ˔ܰ˅,ଵ + ˔ܰ˅,ଷ), 
 ܨ = ʹሺͶ͵ͺ,ͺ͹ ∗ ʹሻ = ͳ͹ͷͷ,Ͷͺˍʜ 
ɝɞɟ Rbt - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɚɫɬɹɠɟɧɢɸ ɞɥɹ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 
ɛɟɬɨɧɚ; 
      ܴ௕௧ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɚɫɬɹɠɟɧɢɸ, ɤɉɚ, ɞɥɹ ȼ20 ɫ        
     ܴ௕௧ = ͻͲͲ ˍʞ˃; 
     h0 - ˒˓ˋːˋˏ˃ˈ˕˔ˢ ˑ˕ ˅ˈ˓˘˃ ˓ˑ˔˕˅ˈ˓ˍ˃ ˇˑ ˅ˈ˓˘˃ ːˋˉːˈˌ ˃˓ˏ˃˕˖˓ы ˔ˈ˕ˍˋ ͳʹͲͲ-ͷͲ=ͳͳͷͲ ˏˏ. 
 
Ɋɢɫɭɧɨɤ 3.5 – Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɨɜ ɩɨ ɩɪɨɱɧɨɫɬɢ 
 
ɫi - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɪɚɧɢ ɤɨɥɨɧɧɵ ɞɨ ɛɨɤɨɜɨɣ ɝɪɚɧɢ ɫɜɚɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɡɚ ɩɪɟɞɟɥɚɦɢ ɮɢɝɭɪɵ ɩɪɨɞɚɜɥɢɜɚɧɢɹ; c1 = 0,1 ɦ, c2 = 0,1 ɦ.  
Ɉɞɧɚɤɨ ɩɪɢ c1i<0,4 ɢ c2 < 0,4h0 ɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 
0,4h0 = 0,46 
 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɚɫɬɢɱɧɭɸ ɩɟɪɟɞɚɱɭ ɩɪɨɞɨɥɶɧɨɣ 




 ߙ = ͳ − ଴,ସ∙ோ್೟∙𝐴೎ேೖ  α = (ͳ − Ͳ,Ͷ ∙ Rୠt ∙ A˔NI ) = (ͳ − Ͳ,Ͷ ∙ ͻͲͲ ∙ ʹͺ͹ʹ,Ͷ) = Ͳ,ʹ͹, ˒˓ˋːˋˏ˃ˈˏ Ͳ,ͺͷ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɚɫɱɟɬɟ  ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɰɟɧɬɪɚɥɶɧɨ-ɧɚɝɪɭɠɟɧɧɵɯ 
ɪɨɫɬɜɟɪɤɨɜ ɤɨɥɨɧɧɨɣ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɥɭɱɢɦ: ͳ͹ͷͷ,Ͷͺ < ʹ ∙ ͻͲͲ ∙ ͳ,ͳͷͲ,ͺͷ [ͳ,ͳͷͲ,Ͷ͸ ሺͲ,Ͷ + Ͳ,Ͷ͸ሻ + ͳ,ͳͷͲ,Ͷ͸ ሺͲ,Ͷ + Ͳ,Ͷ͸ሻ]= ͺͺ͸͸ͺ,ͻͶˍʜ 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.  
 
3.5.2 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɝɥɨɜɨɣ ɫɜɚɟɣ 
 
ɋɨɝɥɚɫɧɨ ɩɨɫɨɛɢɸ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɪɨɫɬɜɟɪɤɨɜ, ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 
ɭɝɥɨɜɚɹ ɫɜɚɹ ɜ ɪɨɫɬɜɟɪɤɚɯ ɫ ɩɨɞɤɨɥɨɧɧɢɤɨɦ ɩɨ ɩɪɨɟɤɬɭ ɡɚɯɨɞɢɬ ɜ ɩɥɚɧɟ ɡɚ 
ɨɛɟ ɝɪɚɧɢ ɩɨɞɤɨɥɨɧɧɢɤɚ ɧɚ 50 ɦɦ ɢ ɛɨɥɟɟ, ɩɪɨɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɥɢɬɵ 
ɪɨɫɬɜɟɪɤɚ ɭɝɥɨɜɨɣ ɫɜɚɟɣ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ.  
 
 
Ɋɢɫɭɧɨɤ 4.5 – Ɋɚɫɱɟɬ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɝɥɨɜɨɣ ɫɜɚɟ 
 
3.5.3 Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɨɜ ɧɚ ɢɡɝɢɛ 
 
Ɇɨɦɟɧ˕ы ˅ ˔ˈ˚ˈːˋˢ˘ ˑ˒˓ˈˇˈˎˢˈˏ ˒ˑ ˗ˑ˓ˏ˖ˎ˃ˏ: ܯଵ−ଵ = ʹ · ͶͶ͸,Ͳ͹ · Ͳ,ʹͷ = ʹ͵͵,Ͳ͵ˍʜ ܯଶ−ଶ = ʹ · ͶͶ͸,Ͳ͹ · Ͳ,Ͷͷ = ͶͲͳ,Ͷ͸ˍʜ 
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ܯଵ′−ଵ′ = ሺ͵ͻʹ,͸ + ͶͶ͸,Ͳ͹ሻ · Ͳ,ͳ = ͺ͵,ͺ͸ ˍʜ 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.6. 
Ɍɚɛɥɢɰɚ3.6 – Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ ɧɚ ɢɡɝɢɛ 
ɋɟɱɟɧɢɟ Ɇɨɦɟɧɬ ɤɇ·ɦ ߙ௠ ξ ℎ଴𝑖 𝐴௦, ɫɦଶ 
1-1 233,03 0,0571 0,95 0,5 13,44 
2-2 401,46 0,0097 0,96 1,15 12,99 
1'-1' 83,86 0,05 1 0,15 4,6 
 
ɉɪɢɧɢɦɚɟɦ ɚɪɦɚɬɭɪɭ ɧɢɠɧɟɣ ɫɟɬɤɢ ɋ-1 ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
9ø12 Ⱥ-III c 𝐴௦ = ͳͳ,ͺʹ ɫɦଶ > ͳͲ,͵ ɫɦଶ. ȼ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 






















4. Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
4.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
 
  Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɦɨɧɨɥɢɬɧɨɝɨ ɤɚɪɤɚɫɚ   
ɬɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɨɝɨ ɰɟɧɬɪɚ ɜ ɝ.Ʉɪɚɫɧɨɹɪɫɤ ɩɨ ɩɪ. Ɇɟɬɚɥɥɭɪɝɨɜ. 
  ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɡɜɨɞɢɦɨɝɨ ɡɞɚɧɢɹ: 
Ɂɞɚɧɢɟ 4ɯ ɷɬɚɠɧɨɟ ɫ ɩɨɞɜɚɥɶɧɵɦ ɷɬɚɠɨɦ. 
Ɋɚɡɦɟɪɵ ɜ ɨɫɹɯ 24ɯ30ɦ 
ȼɵɫɨɬɚ ɷɬɚɠɚ – 3,6 ɦ 
  ɒɚɝ ɤɨɥɨɧɧ ɜ ɩɪɨɞɨɥɶɧɨɦ ɢ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ– 6000ɦɦ. 
  Ɉɫɧɨɜɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ: 
  Ʉɨɥɨɧɧɵ ɦɨɧɨɥɢɬɧɵɟ ɫɟɱɟɧɢɟɦ 400ɯ400ɦɦ. Ȼɟɬɨɧ ȼ20.  
  Ȼɚɥɤɢ ɩɨɤɪɵɬɢɹ – ɦɨɧɨɥɢɬɧɵɟ ɢɡ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ɤɥɚɫɫɨɦ Ȼ2. ɋɟɱɟɧɢɟ 
ɛɚɥɨɤ 400ɯ400 ɦɦ. Ɋɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨ ɝɥɚɜɧɵɦ ɨɫɹɦ ɡɞɚɧɢɹ. 
ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɦɨɧɨɥɢɬɧɵɟ. ɦɚɬɟɪɢɚɥ – ɬɹɠɟɥɵɣ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ20. 
ɬɨɥɳɢɧɚ ɩɥɢɬɵ ɫɨɫɬɚɜɥɹɟɬ 160 ɦɦ. 
Ⱥɪɦɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ȽɈɋɌ 23279-85 ɋɟɬɤɢ 
ɚɪɦɚɬɭɪɧɵɟ ɫɜɚɪɧɵɟ ɞɥɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɡɞɟɥɢɣ 
 
4.2 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ  
ɋɉ 70.13330.2012  «ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ» [40]. 
ɋɉ 12-135-2003 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ «Ɉɬɪɚɫɥɟɜɵɟ 
ɬɢɩɨɜɵɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ»[41]. 
ɋɉ 48.13330.2011 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ». [39] 
ɆȾɋ 12-29.2006. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ 





4.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ 
 
  ȼ ɫɨɫɬɚɜ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɦɨɧɨɥɢɬɧɨɝɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɜɯɨɞɹɬ 
ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ: 
 ȼɨɡɜɟɞɟɧɢɟ ɦɨɧɨɥɢɬɧɵɯ ɫɬɟɧ ɩɨɜɚɥɚ 
 ȼɨɡɜɟɞɟɧɢɟ ɤɨɥɨɧɧ 
 ȼɨɡɜɟɞɟɧɢɟ ɛɚɥɨɤ , ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɣ ɢ ɩɨɤɪɵɬɢɹ 
  Ʉɚɠɞɵɣ ɜɢɞ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɤɨɦɩɥɟɤɫɨɦ ɪɚɛɨɬ: 
1. ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
2. Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ (ɚɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ, ɨɩɚɥɭɛɨɱɧɵɟ, ɭɤɥɚɞɤɚ ɛɟɬɨɧɚ) 
3. Ɂɚɜɟɪɲɚɸɳɢɟ ɪɚɛɨɬɵ- (ɭɯɨɞ ɡɚ ɛɟɬɨɧɨɦ, ɪɚɡɚɩɚɥɭɛɵɜɚɟɧɢɟ) 
  Ⱦɨ ɧɚɱɚɥɚ ɜɨɡɜɟɞɟɧɢɹ ɦɨɧɨɥɢɬɧɨɝɨ ɤɚɪɤɚɫɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
 ɧɚɡɧɚɱɟɧɨ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɤɚɱɟɫɬɜɟɧɧɨɟ ɢ ɛɟɡɨɩɚɫɧɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ; 
 ɩɪɨɢɧɫɬɪɭɤɬɢɪɨɜɚɧɵ ɱɥɟɧɵ ɛɪɢɝɚɞɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɜɤɥɸɱɚɹ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ ɜ ɨɯɪɚɧɧɵɯ ɡɨɧɚɯ ɞɟɣɫɬɜɭɸɳɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ Ʌɗɉ; 
 ɭɫɬɚɧɨɜɥɟɧɚ ɢ ɩɪɢɧɹɬɚ ɡɚɤɚɡɱɢɤɨɦ ɨɩɚɥɭɛɤɚ; 
 ɫɦɨɧɬɢɪɨɜɚɧ ɨɛɴɟɦɧɵɣ ɚɪɦɚɬɭɪɧɵɣ ɤɚɪɤɚɫ ɪɨɫɬɜɟɪɤɚ; 
 ɩɪɨɢɡɜɟɞɟɧɚ ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɪɚɡɛɢɜɤɚ ɞɥɹ ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
 ɨɛɨɡɧɚɱɟɧɵ ɩɭɬɢ ɞɜɢɠɟɧɢɹ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟɣ ɢ ɪɚɛɨɱɚɹ 
ɫɬɨɹɧɤɚ ɚɜɬɨɛɟɬɨɧɨɧɚɫɨɫɚ; 
 ɞɨɫɬɚɜɥɟɧɵ ɜ ɡɨɧɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɵɟ ɦɨɧɬɚɠɧɵɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɢɧɜɟɧɬɚɪɶ 










Ⱦɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ: 
 ɡɚɤɨɧɱɢɬɶ ɪɚɛɨɬɵ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɟɪɟɤɪɵɬɢɹ ɧɢɠɟɥɟɠɚɳɟɝɨ 
ɷɬɚɠɚ, ɩɪɢɱɟɦ ɛɟɬɨɧ ɩɟɪɟɤɪɵɬɢɹ ɞɨɥɠɟɧ ɢɦɟɬɶ ɬɪɟɛɭɟɦɭɸ ɩɪɨɱɧɨɫɬɶ; 
 ɨɱɢɫɬɢɬɶ ɨɫɧɨɜɚɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɛɭɞɭɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɪɚɛɨɬɵ ɨɬ 
ɦɭɫɨɪɚ. 
 Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɜ ɡɨɧɭ ɦɨɧɬɚɠɚ ɤɚɪɤɚɫɚ ɤɨɥɨɧɧ, ɮɢɤɫɚɬɨɪɨɜ, 
ɉȼɏ – ɬɪɭɛɨɤ; 
 ɍɫɬɚɧɨɜɤɚ ɚɪɦɚɬɭɪɧɨɝɨ ɤɚɪɤɚɫɚ ɤɨɥɨɧɧɵ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɟɝɨ ɜ 
ɤɨɧɞɭɤɬɨɪɟ; 
 ȼɚɧɧɚɹ ɫɜɚɪɤɚ ɚɪɦɚɬɭɪɧɨɝɨ ɤɚɪɤɚɫɚ ɤɨɥɨɧɧɵ 
 ɍɫɬɚɧɨɜɤɚ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɩɪɨɤɥɚɞɨɤ – ɮɢɤɫɚɬɨɪɨɜ ɡɚɳɢɬɧɨɝɨ 
ɫɥɨɹ ɧɚ ɤɚɠɞɭɸ ɢɡ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɟɬɨɤ. 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ. 
  Ɋɚɛɨɬɵ ɜɟɞɭɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɦɟɬɨɞɨɦ ɤɨɦɩɥɟɤɫɧɨɣ ɛɪɢɝɚɞɨɣ ɢɡ 6 
ɱɟɥɨɜɟɤ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɳɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɩɪɨɮɟɫɫɢɣ: 
ɩɥɨɬɧɢɤ-ɛɟɬɨɧɳɢɤ - 4 ɪɚɡɪɹɞɚ –1 ɱɟɥɨɜɟɤɚ (ɞɚɥɟɟ ɩɨ ɬɟɤɫɬɭ ɉ1); 
ɬɨɠɟ 3 ɪɚɡɪɹɞɚ – 2 ɱɟɥɨɜɟɤɚ; (ɞɚɥɟɟ ɩɨ ɬɟɤɫɬɭ ɉ3, ɉ4) 
ɚɪɦɚɬɭɪɳɢɤɢ – 3ɱɟɥɨɜɟɤɚ. (ɞɚɥɟɟ ɩɨ ɬɟɤɫɬɭɉ4,  ɉ5, ɉ6) 
 
  Ɉɩɚɥɭɛɨɱɧɵɟ ɪɚɛɨɬɵ: 
Ɋɚɛɨɬɵ ɜɟɞɭɬɫɹ ɜ ɥɟɬɧɢɯ ɭɫɥɨɜɢɹɯ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɪɚɡɞɟɥɵ: 
- Ɋɚɡɦɟɬɤɚ ɨɫɧɨɜɚɧɢɹ ɩɨɞ ɳɢɬɵ ɨɩɚɥɭɛɤɢ; 
- Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɨɩɚɥɭɛɤɢ ɜ ɡɨɧɭ ɦɨɧɬɚɠɚ; 
- Ɉɛɪɚɛɨɬɤɚ ɳɢɬɨɜ ɨɩɚɥɭɛɤɢ ɚɧɬɢɚɝɞɟɡɢɨɧɧɨɣ ɫɦɚɡɤɨɣ; 
- Ɇɨɧɬɚɠ ɳɢɬɨɜ ɨɩɚɥɭɛɤɢ ɫ ɡɚɤɪɟɩɥɟɧɢɟɦ ɟɝɨ ɪɢɯɬɭɸɳɢɦ ɪɚɫɤɨɫɨɦ; 
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- ȼɵɜɟɪɤɚ ɳɢɬɨɜ ɨɩɚɥɭɛɤɢ ɤɨɥɨɧɧ ɫ ɞɨɜɨɞɤɨɣ ɢɯ ɜ ɩɪɨɟɤɬɧɨɟ 
ɩɨɥɨɠɟɧɢɟ; 
- ȼɵɧɨɫɤɚ ɨɬɦɟɬɨɤ ɜɟɪɯɚ ɤɨɥɨɧɧɵ; 
- ɍɫɬɪɨɣɫɬɜɨ ɩɨɞɦɨɫɬɟɣ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɥɸɞɟɣ ɧɚɜɟɪɯɭ ɨɩɚɥɭɛɤɢ. 
 Ⱦɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ:  
 ɡɚɤɨɧɱɢɬɶ ɚɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ; 
 ɨɱɢɫɬɢɬɶ ɨɫɧɨɜɚɧɢɟ, ɧɚ ɤɨɬɨɪɨɟ ɛɭɞɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɷɥɟɦɟɧɬɵ 
ɨɩɚɥɭɛɤɢ ɨɬ ɦɭɫɨɪɚ. 
 ȼ ɤɚɱɟɫɬɜɟ ɨɩɚɥɭɛɤɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɦɧɨ–ɛɚɥɨɱɧɭɸ 
ɨɩɚɥɭɛɤɭ. 
 Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɨɩɚɥɭɛɤɢ ɜɟɞɭɬɫɹ ɭɤɪɭɩɧɟɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɞɜɚ ɨɩɚɥɭɛɨɱɧɵɯ ɳɢɬɚ, ɫɤɪɟɩɥɟɧɧɵɟ ɩɨɞ ɭɝɥɨɦ 900,  
  ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɨɪɝɚɧɢɡɚɰɢɹ 
ɬɪɭɞɚ: ɪɚɛɨɱɢɟ ɉ1 ɢ ɉ2 ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɬɪɨɩɨɜɤɭ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ 
ɷɥɟɦɟɧɬɨɜ ɨɩɚɥɭɛɤɢ ɫ ɩɨɦɨɳɶɸ ɤɪɚɧɚ, ɤ ɦɟɫɬɭ ɢɯ ɦɨɧɬɚɠɚ; ɡɜɟɧɨ ɪɚɛɨɱɢɯɉ3 
ɢ ɉ4, ɜɵɩɨɥɧɹɸɬ ɦɨɧɬɚɠ ɭɤɪɭɩɧɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ. 
  Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɨɩɚɥɭɛɤɢ ɧɚɱɢɧɚɸɬɫɹ ɫ ɪɚɡɦɟɬɤɢ ɨɫɧɨɜɚɧɢɹ ɩɨɞ 
ɳɢɬɵ ɨɩɚɥɭɛɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢ ɩɨɦɨɳɢ ɬɟɨɞɨɥɢɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɧɨɫɤɚ 
ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɨɫɟɣ. ɉɪɢ ɩɨɦɨɳɢ ɪɭɥɟɬɤɢ ɢ ɤɪɚɫɤɢ, ɫɨɝɥɚɫɧɨ ɨɩɚɥɭɛɨɱɧɨɦɭ 
ɱɟɪɬɟɠɭ, ɧɚɧɨɫɹɬɫɹ ɪɢɫɤɢ ɤɪɚɟɜ ɨɩɚɥɭɛɨɱɧɵɯ.  
 Ⱦɚɥɟɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɷɥɟɦɟɧɬɨɜ ɨɩɚɥɭɛɤɢ ɫ 
ɩɨɦɨɳɶɸ ɤɪɚɧɚ. Ɋɚɛɨɱɢɟ ɉ1 ɢ ɉ2 ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɬɪɨɩɨɜɤɭ ɷɥɟɦɟɧɬɨɜ 
ɨɩɚɥɭɛɤɢ. 
Ɋɚɛɨɱɢɟ ɉ3 ɢ ɉ4 ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɟɪɜɵɣ ɭɤɪɭɩɧɟɧɧɵɣ ɷɥɟɦɟɧɬ 
ɨɩɚɥɭɛɤɢ.  
 ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɟɪɜɨɝɨ ɭɤɪɭɩɧɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɪɚɛɨɱɢɦɢ ɉ5 ɢ ɉ6 ɟɝɨ ɡɚɤɪɟɩɥɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɪɢɯɬɭɸɳɟɝɨ ɪɚɫɤɨɫɚ.  
ɇɚ ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ ɷɬɚɩɟ ɨɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬ ɪɚɛɨɱɢɦ ɉ3 ɢ ɉ4 ɫ 
ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɩɨɞɦɨɫɬɟɣ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 
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ɥɸɞɟɣ ɧɚ ɜɟɪɯɭ ɨɩɚɥɭɛɤɢ. Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɜɟɪɤɚ ɨɩɚɥɭɛɤɢ ɫ ɩɨɦɨɳɶɸ 
ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɵɧɨɫ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ. 
 Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɢɜɟɥɢɪɨɜɤɚ ɨɩɚɥɭɛɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫ ɩɨɦɨɳɶɸ ɦɟɥɚ ɢɥɢ ɦɚɪɤɟɪɚ ɜɵɩɨɥɧɹɸɬɫɹ ɦɟɬɤɢ ɢ ɞɚɥɟɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɩɪɨɢɡɜɨɞɢɬɶ ɡɚɤɪɟɩɥɟɧɢɟ ɨɬɦɟɬɨɤ ɫ ɩɨɦɨɳɶɸ ɧɟ ɞɨ ɤɨɧɰɚ ɡɚɛɢɬɵɯ ɜ ɩɚɥɭɛɭ 
ɝɜɨɡɞɟɣ. 
  ɍɤɥɚɞɤɚ ɢ ɭɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɚ 
Ⱦɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ: 
 ɡɚɤɨɧɱɢɬɶ ɪɚɛɨɬɵ ɩɨ ɭɫɬɚɧɨɜɤɟ ɚɪɦɚɬɭɪɧɨɝɨ ɤɚɪɤɚɫɚ ɤɨɥɨɧɧɵ ɢ 
ɪɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɨɩɚɥɭɛɤɢ; 
 ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɪɚɛɨɬɵ ɩɨ ɭɫɬɚɧɨɜɤɟ ɨɩɚɥɭɛɤɢ ɢ ɚɪɦɚɬɭɪɧɨɝɨ 
ɤɚɪɤɚɫɚ ɤɨɥɨɧɧ ɫ ɨɮɨɪɦɥɟɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɚɤɬɚ. 
    ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɟɬɨɧɨɧɚɫɨɫɚ ɩɪɢɟɦ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
-ɉɨɞɚɱɚ ɛɟɬɨɧɚ ɫ ɩɨɦɨɳɶɸ ɛɟɬɨɧɨɧɚɫɨɫɚ. 
- ɍɩɥɨɬɧɟɧɢɟɦ ɝɥɭɛɢɧɧɵɦ ɜɢɛɪɚɬɨɪɨɦ; 
- ȼɵɪɚɜɧɢɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɨ ɨɬɦɟɬɤɚɦ-ɦɚɹɤɚɦ; 
- Ɉɱɢɫɬɤɚ ɩɪɢɟɦɧɨɝɨ ɛɭɧɤɟɪɚ, ɢɧɫɬɪɭɦɟɧɬɚ, ɨɫɧɚɫɬɤɢ ɨɬ ɛɟɬɨɧɚ. 
ȼ ɩɪɨɟɤɬɟ ɤɨɥɨɧɧɵ ɜɵɫɨɬɨɣ 3,6 ɦ ɫɨ ɫɬɨɪɨɧɚɦɢ ɫɟɱɟɧɢɟɦ 0,4 ɦ 
ɛɟɬɨɧɧɭɸ ɫɦɟɫɶ ɭɤɥɚɞɵɜɚɸɬ ɫɪɚɡɭ ɧɚ ɜɫɸ ɜɵɫɨɬɭ.  
 Ȼɟɬɨɧɧɚɹ ɫɦɟɫɶ ɩɨɪɰɢɨɧɧɨ ɩɨɞɚɟɬɫɹ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɨɣ ɫɬɪɟɥɨɣ ɤ 
ɦɟɫɬɭ ɭɤɥɚɞɤɢ, ɝɞɟ ɫ ɩɨɦɨɳɶɸ ɝɢɛɤɨɝɨ ɧɚɤɨɧɟɱɧɢɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɟɟ 
ɭɤɥɚɞɤɚ ɜ ɨɩɚɥɭɛɤɭ ɤɨɥɨɧɧɵ ɢ ɩɨɫɥɨɣɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɝɥɭɛɢɧɧɵɯ 
ɜɢɛɪɚɬɨɪɨɜ. 
Ɂɚɜɟɪɲɚɸɳɢɟ ɪɚɛɨɬɵ. ɍɯɨɞ ɡɚ ɛɟɬɨɧɨɦ. 
 ȼ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɬɜɟɪɞɟɧɢɹ ɛɟɬɨɧ ɧɟɨɛɯɨɞɢɦɨ ɡɚɳɢɳɚɬɶ ɨɬ 
ɩɨɩɚɞɚɧɢɹ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɢɥɢ ɩɨɬɟɪɶ ɜɥɚɝɢ (ɭɤɪɵɜɚɬɶ ɜɥɚɝɨёɦɤɢɦ 
ɦɚɬɟɪɢɚɥɨɦ), ɜ ɩɨɫɥɟɞɭɸɳɟɦ ɩɨɞɞɟɪɠɢɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɥɚɠɧɨɫɬɧɵɣ 
ɪɟɠɢɦ ɫ ɫɨɡɞɚɧɢɟɦ ɭɫɥɨɜɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɚɪɚɫɬɚɧɢɟ ɟɝɨ ɩɪɨɱɧɨɫɬɢ 
(ɭɜɥɚɠɧɟɧɢɟ ɢɥɢ ɩɨɥɢɜ). ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɩɨɥɢɜɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɢɡɭɚɥɶɧɨ, ɩɪɢ 
ɨɫɦɨɬɪɟ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ. 
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 ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɛɟɬɨɧɨɦ ɩɪɨɱɧɨɫɬɢ 0,5 Ɇɉɚ ɩɨɫɥɟɞɭɸɳɢɣ ɭɯɨɞ ɡɚ 
ɧɢɦ ɞɨɥɠɟɧ ɡɚɤɥɸɱɚɬɶɫɹ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɜɥɚɠɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɭɬɟɦ ɭɫɬɪɨɣɫɬɜɚ ɜɥɚɝɨɟɦɤɨɝɨ ɩɨɤɪɵɬɢɹ ɢ ɟɝɨ ɭɜɥɚɠɧɟɧɢɹ, ɜɵɞɟɪɠɢɜɚɧɢɹ 
ɨɬɤɪɵɬɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɛɟɬɨɧɚ ɩɨɞ ɫɥɨɟɦ ɜɨɞɵ, ɧɟɩɪɟɪɵɜɧɨɝɨ 
ɪɚɫɩɵɥɟɧɢɹ ɜɥɚɝɢ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɨɧɫɬɪɭɤɰɢɣ. ɉɪɢ ɷɬɨɦ ɩɟɪɢɨɞɢɱɟɫɤɢɣ 
ɩɨɥɢɜ ɜɨɞɨɣ ɨɬɤɪɵɬɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɜɟɪɞɟɸɳɢɯ ɛɟɬɨɧɧɵɯ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 
Ɋɚɫɩɚɥɭɛɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɥɨɧɧɵ: 
-Ɉɬɤɥɸɱɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɞɟɦɨɧɬɚɠ ɩɢɬɚɸɳɢɯ ɤɚɛɟɥɟɣ; 
-ɋɧɹɬɢɟ ɩɨɥɨɝɨɜ, ɢɯ ɨɱɢɫɬɤɚ, ɫɜɨɪɚɱɢɜɚɧɢɟ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɧɚ 
ɩɨɞɞɨɧɵ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɧɚ ɫɤɥɚɞ ɞɥɹ ɫɥɟɞɭɸɳɟɝɨ 
ɷɬɚɩɚ 
-Ⱦɟɦɨɧɬɚɠ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɤɪɟɩɥɟɧɢɹ: ɡɚɦɤɨɜ, ɬɹɠɟɣ; 
-Ⱦɟɦɨɧɬɚɠ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɳɢɬɨɜ ɨɩɚɥɭɛɤɢ; 
-Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɨɩɚɥɭɛɤɢ ɢ ɟɟ ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɥɟɞɭɸɳɭɸ ɡɚɯɜɚɬɤɭ; 
-Ɉɱɢɫɬɤɚ ɨɩɚɥɭɛɤɢ ɢ ɟɟ ɷɥɟɦɟɧɬɨɜ ɨɬ ɛɟɬɨɧɚ. 
 Ɋɟɲɟɧɢɟ ɨ ɪɚɫɩɚɥɭɛɤɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɪɚɛɨɬ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɡɚɤɥɸɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɨ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ 
ɤɨɧɫɬɪɭɤɰɢɢ. 
 Ɋɚɫɩɚɥɭɛɤɭ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɩɪɨɱɧɨɫɬɢ ɧɟ ɦɟɧɟɟ 1,5 Ɇɉɚ. 
 Ɉɪɝɚɧɢɡɚɰɢɹ ɬɪɭɞɚ ɩɪɢ ɪɚɫɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬɚɯ: ɪɚɛɨɱɢɟ ɉ3 ɢ ɉ4 
ɨɫɭɳɟɫɬɜɥɹɸɬ ɞɟɦɨɧɬɚɠ ɩɨɞɦɨɫɬɟɣ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɥɸɞɟɣ ɢ ɪɢɯɬɭɸɳɢɟ 
ɪɚɫɤɨɫɵ, ɚ ɡɜɟɧɨ ɉ1 ɢ ɉ2 ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɬɪɨɩɨɜɤɭ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ 
ɷɥɟɦɟɧɬɨɜ ɨɩɚɥɭɛɤɢ ɤ ɧɚ ɦɟɫɬɨ ɫɥɟɞɭɸɳɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 
 ɉɨɫɥɟ ɪɚɫɩɚɥɭɛɤɢ ɤɨɥɨɧɧɵ ɭɤɪɵɜɚɸɬ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɟɧɤɨɣ ɉȼɏ ɞɨ 
ɧɚɛɨɪɚ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ 50% ɨɬ ɩɪɨɟɤɬɧɨɣ. 
 





Ⱦɨ ɧɚɱɚɥɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɩɟɪɟɤɪɵɬɢɣ ɧɚ ɤɚɠɞɨɣ ɡɚɯɜɚɬɤɟ ɧɟɨɛɯɨɞɢɦɨ: 
     - ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɛɟɡɨɩɚɫɧɨɦɭ ɜɟɞɟɧɢɸ ɪɚɛɨɬ ɧɚ ɜɵɫɨɬɟ; 
      -ɭɫɬɚɧɨɜɢɬɶ ɨɩɚɥɭɛɤɭ;                 
     - ɭɫɬɚɧɨɜɢɬɶ ɚɪɦɚɬɭɪɭ, ɡɚɤɥɚɞɧɵɟ ɞɟɬɚɥɢ ɢ ɩɭɫɬɨɬɨɨɛɪɚɡɨɜɚɬɟɥɢ ɞɥɹ 
ɩɪɨɜɨɞɤɢ;  
         - ɡɚɤɨɧɱɢɬɶ ɪɚɛɨɬɵ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɧɚɪɭɠɧɵɯ ɢ ɜɧɭɬɪɟɧɧɢɯ ɧɟɫɭɳɢɯ 
ɫɬɟɧ, ɩɪɢ ɷɬɨɦ ɩɪɨɱɧɨɫɬɶ ɩɨɫɥɟɞɧɢɯ ɤ ɦɨɦɟɧɬɭ ɞɟɦɨɧɬɚɠɚ ɨɩɚɥɭɛɤɢ 
ɩɟɪɟɤɪɵɬɢɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɫɩɪɢɹɬɢɟ ɧɚɝɪɭɡɨɤ ɨɬ ɧɟɝɨ; 
- ɩɨɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɛɭɞɭɬ ɜɟɫɬɢɫɶ ɪɚɛɨɬɵ ɩɨ ɜɨɡɜɟɞɟɧɢɸ 
ɦɨɧɨɥɢɬɧɵɯ ɩɟɪɟɤɪɵɬɢɣ ɧɟɨɛɯɨɞɢɦɨ ɨɫɜɨɛɨɞɢɬɶ ɨɬ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, 
ɢɧɜɟɧɬɚɪɹ, ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
- ɨɱɢɫɬɢɬɶ ɨɫɧɨɜɚɧɢɟ, ɧɚ ɤɨɬɨɪɨɟ ɛɭɞɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɫɬɨɣɤɢ 
ɨɩɚɥɭɛɤɢ ɩɟɪɟɤɪɵɬɢɹ ɨɬ ɦɭɫɨɪɚ. ɤɪɨɦɟ ɬɨɝɨ, ɨɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɨ ɧɚ 
ɩɟɪɟɞɚɸɳɢɟɫɹ ɨɬ ɫɬɨɟɤ ɧɚɝɪɭɡɤɢ. 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ. Ɉɩɚɥɭɛɨɱɧɵɟ ɪɚɛɨɬɵ 
Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɨɩɚɥɭɛɤɢ ɧɚɱɢɧɚɸɬɫɹ ɫ ɭɫɬɚɧɨɜɤɢ ɨɫɧɨɜɧɵɯ ɫɬɨɟɤ. 
Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɹɬ ɪɚɡɛɢɜɤɭ ɨɫɧɨɜɚɧɢɹ ɩɨɞ ɲɚɝ ɨɫɧɨɜɧɵɯ ɫɬɨɟɤ.  
ɞɥɹ ɞɚɧɧɨɣ ɩɥɢɬɵ 160 ɦɦ ɪɚɫɫɬɨɹɧɢɟ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: Ⱥ=2440 
ɦɦ, ɋ=625ɦɦ, ȼ=1600ɦɦ.  
 




 ȼ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɨɫɧɚɫɬɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɭɥɟɬɤɚ – 20 ɦ, ɦɟɥ, 
ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɣɤɢ-ɲɚɛɥɨɧɚ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɢɧɵ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɲɚɝɭ ɨɫɧɨɜɧɵɯ ɫɬɨɟɤ.  
 ɉɪɟɞɥɚɝɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɬɪɭɞɚ: ɪɚɛɨɱɢɟ ɉ2 ɢ ɉ3 
ɨɫɭɳɟɫɬɜɥɹɸɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɷɥɟɦɟɧɬɨɜ ɨɩɚɥɭɛɤɢ ɜ ɤɨɧɬɟɣɧɟɪɚɯ 
ɜɟɪɬɢɤɚɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɫ ɩɨɦɨɳɶɸ ɤɪɚɧɚ, ɥɢɛɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ 
ɬɪɚɧɫɩɨɪɬɨɦ ɫ ɩɨɦɨɳɶɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɟɥɟɠɤɢ – ɩɨɝɪɭɡɱɢɤɚ ɬɢɩɚ «Ɋɨɯɥɹ» 
ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɪɚɫɤɥɚɞɤɭ ɛɚɥɨɤ ɭ ɦɟɫɬɚ ɢɯ ɦɨɧɬɚɠɚ; ɡɜɟɧɨ ɪɚɛɨɱɢɯ ɉ1 ɢ 
ɉ5, ɜɵɩɨɥɧɹɸɬ ɦɨɧɬɚɠ ɩɪɨɞɨɥɶɧɵɯ ɛɚɥɨɤ; ɡɜɟɧɨ ɪɚɛɨɱɢɯ ɉ2, ɉ6 ɜɵɩɨɥɧɹɟɬ 
ɭɫɬɪɨɣɫɬɜɨ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ.  Ɇɨɧɬɚɠ ɩɨɩɟɪɟɱɧɵɯ ɛɚɥɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɡɜɟɧɶɹɦɢ ɢɡ ɞɜɭɯ ɪɚɛɨɱɢɯ ɫ ɩɨɦɨɳɶɸ ɦɨɧɬɚɠɧɵɯ ɲɬɚɧɝ.  
 Ⱦɨ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɥɢɫɬɨɜ ɮɚɧɟɪɵ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɜɵɪɚɜɧɢɜɚɧɢɟ ɩɨɩɟɪɟɱɧɵɯ ɛɚɥɨɤ ɫ ɩɨɦɨɳɶɸ ɲɚɛɥɨɧɚ,  ɞɚɥɟɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɭɤɥɚɞɤɚ ɮɚɧɟɪɵ ɧɚ ɩɨɩɟɪɟɱɧɵɟ ɛɚɥɤɢ, ɫ  ɡɚɤɪɟɩɥɟɧɢɟɦ ɜ ɭɝɥɚɯ ɥɢɫɬɨɜ 
ɮɚɧɟɪɵ ɝɜɨɡɞɹɦɢ. Ɇɨɧɬɚɠ ɩɟɪɜɵɯ ɥɢɫɬɨɜ ɮɚɧɟɪɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɦɨɧɬɚɠɧɵɯ ɩɥɨɳɚɞɨɤ.  ɉɟɪɜɵɟ ɜ ɩɪɨɥɟɬɟ ɥɢɫɬɵ ɮɚɧɟɪɵ ɭɤɥɚɞɵɜɚɸɬɫɹ ɢ 
ɡɚɤɪɟɩɥɹɸɬɫɹ ɫ ɥɟɫɬɧɢɰɵ ɫɬɪɟɦɹɧɤɢ, ɨɫɬɚɥɶɧɵɟ ɥɢɫɬɵ ɫ ɪɚɧɟɟ ɭɥɨɠɟɧɧɵɯ. 
Ƚɜɨɡɞɹɦɢ (ɫɚɦɨɪɟɡɚɦɢ) ɤɪɟɩɹɬɫɹ ɬɨɥɶɤɨ ɤɪɚɣɧɢɟ ɥɢɫɬɵ ɮɚɧɟɪɵ. 
 ɇɚ ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ ɷɬɚɩɟ ɨɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬ ɜɵɩɨɥɧɹɸɬ ɭɫɬɚɧɨɜɤɭ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɨɟɤ.  
 
Ⱥɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ 
Ⱦɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ: 
ɡɚɤɨɧɱɢɬɶ ɪɚɛɨɬɵ ɩɨ ɭɫɬɚɧɨɜɤɟ ɨɩɚɥɭɛɤɢ ɩɟɪɟɤɪɵɬɢɹ, ɨɩɚɥɭɛɤɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɠɟɫɬɤɨ ɪɚɫɤɪɟɩɥɟɧɚ ɢ ɨɛɟɫɩɟɱɟɧɚ ɟɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ; 
ɭɫɬɚɧɨɜɢɬɶ ɢɧɜɟɧɬɚɪɧɵɟ ɥɟɫɬɧɢɰɵ ɞɥɹ ɩɨɞɴɟɦɚ ɧɚ ɨɩɚɥɭɛɤɭ ɩɟɪɟɤɪɵɬɢɹ, 
ɩɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɢ ɧɚɞɟɠɧɨɫɬɶ ɨɝɪɚɠɞɟɧɢɹ ɩɨ ɤɨɧɬɭɪɭ ɨɩɚɥɭɛɤɢ 
ɩɟɪɟɤɪɵɬɢɹ. Ⱥɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
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- Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɜ ɡɨɧɭ ɭɤɥɚɞɤɢ ɚɪɦɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ, ɮɢɤɫɚɬɨɪɨɜ, 
ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ, ɩɪɨɟɦɨɨɛɪɚɡɨɜɚɬɟɥɟɣ, ɬɟɪɦɨɜɤɚɞɵɲɟɣ, ɉȼɏ-ɬɪɭɛɨɤ; 
- ɍɫɬɪɨɣɫɬɜɨ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɧɨɜɵ ɢɡ ɧɚɩɪɚɜɥɹɸɳɢɯ ɚɪɦɚɬɭɪɧɵɯ 
ɫɬɟɪɠɧɟɣ ɧɢɠɧɟɣ ɫɟɬɤɢ; 
- ɍɫɬɪɨɣɫɬɜɨ ɧɢɠɧɟɣ ɫɟɬɤɢ ɢɡ ɨɬɞɟɥɶɧɵɯ ɚɪɦɚɬɭɪɧɵɯ ɫɬɟɪɠɧɟɣ ɫ 
ɜɹɡɤɨɣ ɫɬɵɤɨɜ ɩɪɨɜɨɥɨɤɨɣ; 
- ɍɫɬɚɧɨɜɤɚ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɩɪɨɤɥɚɞɨɤ – ɮɢɤɫɚɬɨɪɨɜ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ; 
- ɍɫɬɚɧɨɜɤɚ ɫɬɟɪɠɧɟɣ ɭɫɢɥɟɧɢɹ ɧɢɠɧɟɣ ɫɟɬɤɢ, ɭ ɨɬɜɟɪɫɬɢɣ ɜ ɩɥɢɬɟ ɢ 
ɦɟɫɬɚɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɚɢɛɨɥɶɲɢɯ ɭɫɢɥɢɣ; 
- ɍɫɬɚɧɨɜɤɚ ɨɬɫɟɱɤɢ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɲɜɚ.  
 Ɋɚɛɨɬɵ ɩɨ ɚɪɦɢɪɨɜɚɧɢɸ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɧɚɱɢɧɚɸɬɫɹ ɫ ɞɨɫɬɚɜɤɢ ɜ 
ɡɨɧɭ ɚɪɦɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɭɫɬɪɨɣɫɬɜɚ ɪɚɡɛɢɜɨɱɧɨɣ 
ɨɫɧɨɜɵ ɧɢɠɧɟɣ ɫɟɬɤɢ. Ⱦɥɹ ɞɨɫɬɚɜɤɢ ɚɪɦɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ ɜ ɡɨɧɭ ɭɤɥɚɞɤɢ 
ɢɫɩɨɥɶɡɭɸɬ ɝɪɭɡɨɩɨɞɴɟɦɧɵɟ ɦɟɯɚɧɢɡɦɵ-ɤɪɚɧɵ 
 Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɝɪɭɡɤɢ ɧɚ ɨɩɚɥɭɛɤɭ ɨɬ ɚɪɦɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ ɧɟ 
ɩɪɟɜɵɲɚɥɢ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ, ɚɪɦɚɬɭɪɭ ɧɚ ɨɩɚɥɭɛɤɭ ɩɟɪɟɤɪɵɬɢɹ ɩɨɞɚɸɬ 
ɧɟɛɨɥɶɲɢɦɢ ɩɚɱɤɚɦɢ (ɧɟ ɛɨɥɟɟ 2 ɬɧ), ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɚɱɤɚɦɢ ɞɨɥɠɧɨ 
ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1 ɦ.  
 Ⱦɥɹ ɭɫɬɪɨɣɫɬɜɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɲɜɚ ɜɦɟɫɬɟ ɟɝɨ ɩɪɨɯɨɠɞɟɧɢɹ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɪɦɚɬɭɪɧɵɣ ɤɚɪɤɚɫ ɦɟɠɞɭ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɚɪɦɚɬɭɪɧɨɣ 
ɫɟɬɤɨɣ. Ʉ ɤɚɪɤɚɫɭ ɫ ɩɨɦɨɳɶɸ ɜɹɡɚɥɶɧɨɣ ɩɪɨɜɨɥɨɤɢ ɤɪɟɩɢɬɶɫɹ ɫɟɬɤɚ-ɪɚɛɢɰɚ ɫ 
ɦɟɥɤɨɣ ɹɱɟɣɤɨɣ (ɧɟ ɛɨɥɟɟ 1010 ɦɦ). ɉɨɞ ɧɢɠɧɸɸ ɚɪɦɚɬɭɪɧɭɸ ɫɟɬɤɭ ɩɨ 
ɥɢɧɢɢ ɩɪɨɯɨɠɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɲɜɚ ɭɤɥɚɞɵɜɚɸɬ ɢ ɡɚɤɪɟɩɥɹɸɬ ɞɨɫɤɭ, 
ɬɨɥɳɢɧɚ ɤɨɬɨɪɨɣ ɪɚɜɧɚ ɬɨɥɳɢɧɟ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ ɧɢɠɧɟɣ ɚɪɦɚɬɭɪɵ.  
Ⱥɧɚɥɨɝɢɱɧɨ ɡɚɤɪɟɩɥɹɸɬ ɞɨɫɤɭ ɤ ɜɟɪɯɧɟɣ ɚɪɦɚɬɭɪɟ, ɟɟ ɬɨɥɳɢɧɚ ɞɨɥɠɧɚ 
ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɬɨɥɳɢɧɵ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ ɜɟɪɯɧɟɣ ɚɪɦɚɬɭɪɵ. ɇɚ 
ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɹɬ ɧɚɧɟɫɟɧɢɟ ɚɧɬɢɚɝɞɟɡɢɨɧɧɨɣ ɫɦɚɡɤɢ ɧɚ 






  Ȼɚɥɤɢ ɢ ɩɥɢɬɵ, ɦɨɧɨɥɢɬɧɨ ɫɜɹɡɚɧɧɵɟ ɫ ɤɨɥɨɧɧɚɦɢ, ɛɟɬɨɧɢɪɭɸɬ ɧɟ 
ɪɚɧɟɟ ɱɟɦ ɱɟɪɟɡ 1 …2 ɱ ɩɨ ɨɤɨɧɱɚɧɢɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɤɨɥɨɧɧ. Ɍɚɤɨɣ ɩɟɪɟɪɵɜ 
ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɫɚɞɤɢ ɛɟɬɨɧɚ, ɭɥɨɠɟɧɧɨɝɨ ɜ ɤɨɥɨɧɧɵ. ȼ ɝɭɫɬɨɚɪɦɢɪɨɜɚɧɧɵɟ 
ɛɚɥɤɢ ɭɤɥɚɞɵɜɚɸɬ ɩɨɞɜɢɠɧɭɸ ɛɟɬɨɧɧɭɸ ɫɦɟɫɶ ɫ ɨɫɚɞɤɨɣ ɤɨɧɭɫɚ 6 - 8 ɫɦ. 
ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɛɟɬɨɧɢɪɭɸɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɚɪɚɥɥɟɥɶɧɨ ɛɭɤɜɟɧɧɵɦ ɨɫɹɦ 
ɡɞɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɛɟɬɨɧ ɩɨɞɚɸɬ ɧɚɜɫɬɪɟɱɭ ɛɟɬɨɧɢɪɨɜɚɧɢɸ. ɉɪɢ 
ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɩɥɢɬ ɫ ɚɪɦɨɤɚɪɤɚɫɨɦ ɫɜɟɪɯɭ ɭɤɥɚɞɵɜɚɸɬ ɥɟɝɤɢɟ ɩɟɪɟɧɨɫɧɵɟ 
ɳɢɬɵ, ɫɥɭɠɚɳɢɟ ɪɚɛɨɱɢɦ ɦɟɫɬɨɦ ɢ ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɞɟɮɨɪɦɚɰɢɸ 
ɚɪɦɚɬɭɪɵ.  
 Ⱦɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ: 
-ɡɚɤɨɧɱɢɬɶ ɪɚɛɨɬɵ ɩɨ ɭɫɬɚɧɨɜɤɟ ɚɪɦɚɬɭɪɵ, ɚɪɦɚɬɭɪɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɩɪɨɟɤɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ; 
-ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɪɚɛɨɬɵ ɩɨ ɭɫɬɚɧɨɜɤɟ ɨɩɚɥɭɛɤɢ ɢ ɚɪɦɚɬɭɪɵ 
ɩɟɪɟɤɪɵɬɢɹ ɫ ɨɮɨɪɦɥɟɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɚɤɬɚ. 
 ɉɨɞɚɱɭ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɡɨɧɭ ɭɤɥɚɞɤɢ ɨɫɭɳɟɫɬɜɥɹɬɶ ɛɟɬɨɧɨɧɚɫɨɫɨɦ ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɞɥɹ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ(ɛɟɬɨɧɨɪɚɡɞɚɬɨɱɧɨɣ ɫɬɪɟɥɨɣ); 
ɍɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɫ ɭɩɥɨɬɧɟɧɢɟɦ ɝɥɭɛɢɧɧɵɦ ɜɢɛɪɚɬɨɪɨɦ; 
ȼɵɪɚɜɧɢɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɨ ɨɬɦɟɬɤɚɦ ɦɚɹɤɚɦ; 
- Ɂɚɝɥɚɠɢɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
- Ɉɱɢɫɬɤɚ ɩɪɢɟɦɧɨɝɨ ɛɭɧɤɟɪɚ, ɢɧɫɬɪɭɦɟɧɬɚ, ɨɫɧɚɫɬɤɢ ɨɬ ɛɟɬɨɧɚ. 
ɍɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɚɥɤɚɯ  ɜɟɞɟɬɫɹ ɫɥɨɹɦɢ ɜ 20  ɫɦ ɫ 
ɬɳɚɬɟɥɶɧɵɦ ɭɩɥɨɬɧɟɧɢɟɦ ɤɚɠɞɨɝɨ ɫɥɨɹ. ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 
ɢɫɩɨɥɶɡɭɸɬ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɢɛɪɚɬɨɪɵ .  Ɋɚɛɨɱɢɟ ɲɜɵ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɞɨɩɭɫɤɚɟɬɫɹ ɭɫɬɪɚɢɜɚɬɶ ɩɪɢ ɛɟɬɨɧɢɪɨɜɚɧɢɢ - ɤɨɥɨɧɧ 
- ɧɚ ɨɬɦɟɬɤɟ ɜɟɪɯɚ ɮɭɧɞɚɦɟɧɬɚ, ɧɢɡɚ ɩɪɨɝɨɧɨɜ, ɛɚɥɨɤ ɢ ɩɨɞɤɪɚɧɨɜɵɯ 
ɤɨɧɫɨɥɟɣ, ɜɟɪɯɚ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ, ɧɢɡɚ ɤɚɩɢɬɟɥɟɣ ɤɨɥɨɧ. ɇɚ ɪɢɫɭɧɤɟ 4.2 




Ɋɢɫɭɧɨɤ 4.2  -   ɉɨɞɚɱɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɚɜɬɨɛɟɬɨɧɨɧɚɫɨɫɨɦ 
ɚ - ɨɛɳɢɣ ɜɢɞ;1 - ɝɢɛɤɢɣ ɪɭɤɚɜ; 2 - ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɚɹ ɫɬɪɟɥɚ; 3 - 
ɛɟɬɨɧɨɜɨɞ; 4 - ɝɢɞɪɨɰɢɥɢɧɞɪ; 5 - ɛɟɬɨɧɨɧɚɫɨɫ; 6 - ɩɪɢɟɦɧɵɣ ɛɭɧɤɟɪ ɧɚɫɨɫɚ; 
7- ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ 
 
Ɋɢɫɭɧɨɤ 4.3 -  ɋɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɩɪɢ ɛɟɬɨɧɢɪɨɜɚɧɢɢ 
ɦɨɧɨɥɢɬɧɨɣ ɩɥɢɬɵ 
 
Ɂɚɜɟɪɲɚɸɳɢɟ ɪɚɛɨɬɵ. ɍɯɨɞ ɡɚ ɛɟɬɨɧɨɦ 
Ɂɚɜɟɪɲɚɸɳɢɣ ɩɟɪɢɨɞ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
- ɍɤɪɵɬɢɟ ɨɬɤɪɵɬɵɯ ɧɟɨɩɚɥɭɛɥɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɥɢɬɵ ɩ/ɷ ɩɥёɧɤɨɣ. 
- ɉɨɞɤɥɸɱɟɧɢɟ ɝɪɟɸɳɢɯ ɩɪɨɜɨɞɨɜ ɤ ɩɢɬɚɸɳɢɦ ɤɚɛɟɥɹɦ, ɩɨɞɚɱɚ 
ɧɚɩɪɹɠɟɧɢɹ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
- Ɂɚɦɟɪɵ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɛɟɬɨɧɟ. 
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 ȼ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɬɜɟɪɞɟɧɢɹ ɛɟɬɨɧ ɧɟɨɛɯɨɞɢɦɨ ɡɚɳɢɳɚɬɶ ɨɬ 
ɩɨɩɚɞɚɧɢɹ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɢɥɢ ɩɨɬɟɪɶ ɜɥɚɝɢ (ɭɤɪɵɜɚɬɶ ɜɥɚɝɨёɦɤɢɦ 
ɦɚɬɟɪɢɚɥɨɦ), ɜ ɩɨɫɥɟɞɭɸɳɟɦ ɩɨɞɞɟɪɠɢɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɥɚɠɧɨɫɬɧɵɣ 
ɪɟɠɢɦ ɫ ɫɨɡɞɚɧɢɟɦ ɭɫɥɨɜɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɚɪɚɫɬɚɧɢɟ ɟɝɨ ɩɪɨɱɧɨɫɬɢ 
(ɭɜɥɚɠɧɟɧɢɟ ɢɥɢ ɩɨɥɢɜ). ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɩɨɥɢɜɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɢɡɭɚɥɶɧɨ, ɩɪɢ 
ɨɫɦɨɬɪɟ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ.  
Ɋɚɫɩɚɥɭɛɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɤɪɵɬɢɹ 
- Ⱦɟɦɨɧɬɚɠ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɨɟɤ; 
- Ɉɩɭɫɤɚɧɢɟ ɧɚɫɬɢɥɚ ɧɚ ɨɫɧɨɜɧɵɯ ɫɬɨɣɤɚɯ; 
- ɉɟɪɟɜɨɪɚɱɢɜɚɧɢɟ ɩɨɩɟɪɟɱɧɵɯ ɛɚɥɨɤ «ɧɚɛɨɤ»; 
- Ⱦɟɦɨɧɬɚɠ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɳɢɬɨɜ ɮɚɧɟɪɵ; 
- Ⱦɟɦɨɧɬɚɠ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɩɨɩɟɪɟɱɧɵɯ ɛɚɥɨɤ; 
- Ⱦɟɦɨɧɬɚɠ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɩɪɨɞɨɥɶɧɵɯ ɛɚɥɨɤ; 
- Ⱦɟɦɨɧɬɚɠ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɫɬɨɟɤ ɢ ɬɪɟɧɨɝ; 
- Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɷɥɟɦɟɧɬɨɜ ɨɩɚɥɭɛɤɢ; 
- Ɉɱɢɫɬɤɚ ɷɥɟɦɟɧɬɨɜ ɨɩɚɥɭɛɤɢ ɨɬ ɛɟɬɨɧɚ; 
- ɍɫɬɚɧɨɜɤɚ ɫɬɨɟɤ ɩɟɪɟɨɩɢɪɚɧɢɹ 
 Ɋɟɲɟɧɢɟ ɨ ɪɚɫɩɚɥɭɛɤɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɪɚɛɨɬ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɡɚɤɥɸɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɨ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ 
ɤɨɧɫɬɪɭɤɰɢɢ. Ɂɚɤɥɸɱɟɧɢɟ ɞɚɟɬɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ 
ɨɛɪɚɡɰɨɜ ɤɭɛɨɜ, ɯɪɚɧɹɳɢɯɫɹ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, ɚ ɬɚɤɠɟ 
ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɹ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɦɟɬɨɞɚɦɢ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ 
ɤɨɧɬɪɨɥɹ, ɧɚɩɪɢɦɟɪ, ɩɪɢɛɨɪɨɦ ɂɉɋ-Ɇɝ-4, ɢɥɢ ɦɨɥɨɬɤɨɦ Ʉɨɲɤɚɪɨɜɚ ɜ 
ɫɩɟɰɢɚɥɶɧɨ ɜɵɪɨɜɧɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɧɚ ɜɟɪɯɧɟɣ ɝɪɚɧɢ ɜɨɡɜɨɞɢɦɨɣ ɩɥɢɬɵ 
ɩɟɪɟɤɪɵɬɢɹ. Ɋɚɫɩɚɥɭɛɤɚ ɩɟɪɟɤɪɵɬɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟ ɧɚɛɨɪɚ ɩɪɨɱɧɨɫɬɢ 
ɛɟɬɨɧɚ 70% ɨɬ ɩɪɨɟɤɬɧɨɣ, ɜ ɷɬɨɦ ɫɥɭɱɚɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɞɢɧ ɹɪɭɫ ɫɬɨɟɤ 
ɩɟɪɟɨɩɢɪɚɧɢɹ, ɩɪɢ ɪɚɫɩɚɥɭɛɤɢ 50% ɨɬ ɩɪɨɟɤɬɧɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɜɚ ɹɪɭɫɚ 





4.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɪɚɛɨɬ 
 
 Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɢ ɩɪɢёɦɤɚ ɤɨɧɫɬɪɭɤɰɢɣ ɜɟɞɟɬɫɹ ɩɨ ɋɉ 70.13330.2012 
ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ[36]. 
ɇɚ ɨɛɴɟɤɬɟ ɟɠɟɫɦɟɧɧɨ ɞɨɥɠɟɧ ɜɟɫɬɢɫɶ ɠɭɪɧɚɥ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ. ɉɪɢ 
ɩɪɢёɦɤɟ ɡɚɛɟɬɨɧɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ɞɟɣɫɬɜɭɸɳɢɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ, ɨɩɪɟɞɟɥɹɬɶ: 
 - ɤɚɱɟɫɬɜɨ ɛɟɬɨɧɚ ɜ ɨɬɧɨɲɟɧɢɢ ɩɪɨɱɧɨɫɬɢ, ɚ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ 
ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ, ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɢ ɞɪɭɝɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɭɤɚɡɚɧɧɵɯ ɜ 
ɩɪɨɟɤɬɟ; 
 - ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɟɣ; 
- ɧɚɥɢɱɢɟ ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɟɤɬɭ ɨɬɜɟɪɫɬɢɣ, ɩɪɨёɦɨɜ ɢ ɤɚɧɚɥɨɜ; 
 Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɢɹ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɟɝɨ 
ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɧɚ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɚɯ: 
          - ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɦ; 
- ɛɟɬɨɧɢɪɨɜɚɧɢɹ (ɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɣ 
ɫɦɟɫɢ) 
         - ɜɵɞɟɪɠɢɜɚɧɢɹ ɛɟɬɨɧɚ ɢ ɪɚɫɩɚɥɭɛɥɢɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ; 
         - ɩɪɢɟɦɤɢ ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɥɢ ɱɚɫɬɟɣ 
ɫɨɨɪɭɠɟɧɢɣ. 
  ɇɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɦ ɷɬɚɩɟ ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ: 
     - ɤɚɱɟɫɬɜɨ ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɧɨɣ 
ɫɦɟɫɢ ɢ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ; 
     - ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɶ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɧɨɝɨ, ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ;- 
ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɨɞɛɨɪɚ ɫɨɫɬɚɜɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢ ɧɚɡɧɚɱɟɧɢɟ ɟɟ ɩɨɞɜɢɠɧɨɫɬɢ 
(ɠɟɫɬɤɨɫɬɢ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɩɪɨɟɤɬɚ ɢ ɭɫɥɨɜɢɹɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ; 
     - ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɛɟɬɨɧɚ ɩɪɢ ɩɨɞɛɨɪɟ 




ȼ ɩɪɨɰɟɫɫɟ ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ: 
- ɫɨɫɬɨɹɧɢɟ ɥɟɫɨɜ, ɨɩɚɥɭɛɤɢ, ɩɨɥɨɠɟɧɢɟ ɚɪɦɚɬɭɪɵ; 
- ɤɚɱɟɫɬɜɨ ɭɤɥɚɞɵɜɚɟɦɨɣ ɫɦɟɫɢ; 
- ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɜɵɝɪɭɡɤɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
- ɬɨɥɳɢɧɭ ɭɤɥɚɞɵɜɚɟɦɵɯ ɫɥɨɟɜ; 
- ɪɟɠɢɦ ɭɩɥɨɬɧɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
- ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɨɪɹɞɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɢ ɩɪɚɜɢɥ 
ɭɫɬɪɨɣɫɬɜɚ ɪɚɛɨɱɢɯ ɲɜɨɜ; 
     - ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ ɢ ɩɪɚɜɢɥɶɧɨɫɬɶ ɨɬɛɨɪɚ ɩɪɨɛ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɛɟɬɨɧɚ.  
     Ɋɟɡɭɥɶɬɚɬɵ ɤɨɧɬɪɨɥɹ ɧɟɨɛɯɨɞɢɦɨ ɮɢɤɫɢɪɨɜɚɬɶ ɜ ɠɭɪɧɚɥɟ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ. 
  Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɭɤɥɚɞɵɜɚɟɦɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɞɨɥɠɟɧ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ  ɩɭɬɟɦ ɩɪɨɜɟɪɤɢ ɟɟ ɩɨɞɜɢɠɧɨɫɬɢ (ɠɟɫɬɤɨɫɬɢ): 
     - ɭ ɦɟɫɬɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ - ɧɟ ɪɟɠɟ ɞɜɭɯ ɪɚɡ ɜ ɫɦɟɧɭ ɜ ɭɫɥɨɜɢɹɯ 
ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ ɩɨɝɨɞɵ ɢ ɩɨɫɬɨɹɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɡɚɩɨɥɧɢɬɟɥɟɣ; 
     - ɭ ɦɟɫɬɚ ɭɤɥɚɞɤɢ - ɧɟ ɪɟɠɟ ɞɜɭɯ ɪɚɡ ɜ ɫɦɟɧɭ. 
  Ȼɟɬɨɧɧɚɹ ɫɦɟɫɶ ɞɨɥɠɧɚ ɭɤɥɚɞɵɜɚɬɶɫɹ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ 
ɫɥɨɹɦɢ ɨɞɢɧɚɤɨɜɨɣ ɬɨɥɳɢɧɵ, ɛɟɡ ɪɚɡɪɵɜɚ, ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ 
ɧɚɩɪɚɜɥɟɧɢɟɦ ɭɤɥɚɞɤɢ ɜ ɨɞɧɭ ɫɬɨɪɨɧɭ ɜɨ ɜɫɟɯ ɫɥɨɹɯ.   
     ɂɫɩɵɬɚɧɢɟ ɛɟɬɨɧɚ ɧɚ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶ ɫɥɟɞɭɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɩɪɨɛɚɦ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɨɬɨɛɪɚɧɧɵɦ ɧɚ ɦɟɫɬɟ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɚ ɜ ɞɚɥɶɧɟɣɲɟɦ - ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ 3 ɦɟɫɹɰɚ ɢ ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ ɫɨɫɬɚɜɚ ɛɟɬɨɧɚ ɢɥɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
    ɉɪɢ ɦɟɯɚɧɢɱɟɫɤɨɦ ɦɟɬɨɞɟ ɤɨɧɬɪɨɥɹ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɢɫɩɨɥɶɡɭɸɬ 
ɷɬɚɥɨɧɧɵɣ ɦɨɥɨɬɨɤ Ʉɚɲɤɚɪɨɜɚ.    
   Ɋɟɡɭɥɶɬɚɬɵ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɨɬɪɚɠɚɬɶɫɹ ɜ ɠɭɪɧɚɥɟ ɢ 
ɚɤɬɚɯ ɩɪɢɟɦɤɢ ɪɚɛɨɬ. 
         ȼ ɩɪɨɰɟɫɫɟ ɚɪɦɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ 
ɩɪɢɟɦɤɟ ɫɬɚɥɢ (ɧɚɥɢɱɢɟ ɡɚɜɨɞɫɤɢɯ ɦɚɪɨɤ ɢ ɛɢɪɨɤ, ɤɚɱɟɫɬɜɨ ɚɪɦɚɬɭɪɧɨɣ 
116 
 
ɫɬɚɥɢ); ɩɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ (ɩɪɚɜɢɥɶɧɨɫɬɶ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 
ɩɨ ɦɚɪɤɚɦ, ɫɨɪɬɚɦ, ɪɚɡɦɟɪɚɦ, ɫɨɯɪɚɧɧɨɫɬɶ ɩɪɢ ɩɟɪɟɜɨɡɤɚɯ); ɩɪɢ 
ɢɡɝɨɬɨɜɥɟɧɢɢ ɚɪɦɚɬɭɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ (ɩɪɚɜɢɥɶɧɨɫɬɶ ɮɨɪɦɵ ɢ 
ɪɚɡɦɟɪɨɜ, ɤɚɱɟɫɬɜɨ ɫɜɚɪɤɢ, ɫɨɛɥɸɞɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɫɜɚɪɤɢ). ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ 
ɢ ɫɨɟɞɢɧɟɧɢɹ ɜɫɟɯ ɚɪɦɚɬɭɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɛɥɨɤɟ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɩɪɨɜɨɞɹɬ 
ɨɤɨɧɱɚɬɟɥɶɧɭɸ ɩɪɨɜɟɪɤɭ ɩɪɚɜɢɥɶɧɨɫɬɢ ɪɚɡɦɟɪɨɜ ɢ ɩɨɥɨɠɟɧɢɹ ɚɪɦɚɬɭɪɵ ɫ 
ɭɱɟɬɨɦ ɞɨɩɭɫɤɚɟɦɵɯ ɨɬɤɥɨɧɟɧɢɣ. 
 















ɋɨɨɬɜɟɬɫɬɜɢɟ ɤɥɚɫɫɚ ɢ 



























Ɉɬɤɥɨɧɟɧɢɟ ɜ ɪɚɫɫɬɨɹɧɢɢ 
ɦɟɠɞɭ ɨɬɞɟɥɶɧɨ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 
ɫɬɟɪɠɧɹɦɢ ɧɟ ɞɨɥɠɧɨ 
ɩɪɟɜɵɲɚɬɶ:  





Ɉɬɤɥɨɧɟɧɢɟ ɜ ɪɚɫɫɬɨɹɧɢɢ 
ɦɟɠɞɭ ɪɹɞɚɦɢ ɚɪɦɚɬɭɪɵ 
ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ: 















ɫɟɬɨɤ ɢ ɤɚɪɤɚɫɨɜ 
Ⱦɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɩɪɢɧɹɬɨɣ ɬɟɯɧɨɥɨɝɢɢ, 
ɞɥɹ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɟɧɢɟ 




ɫɟɬɨɤ ɢ ɤɚɪɤɚɫɨɜ 
Ⱦɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɩɪɢɧɹɬɨɣ ɬɟɯɧɨɥɨɝɢɢ, 
ɞɥɹ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɟɧɢɟ 


























ɋɨɫɬɚɜ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ Ⱦɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɪɨɟɤɬɧɨɦɭ ɫɨɫɬɚɜɭ 
Ɋɟɝɢɫɬɪɚɰɢɨɧɧɵɣ, 
ɩɚɫɩɨɪɬ ɧɚ ɛɟɬɨɧ 
Ɉɞɧɨɪɨɞɧɨɫɬɶ ɫɦɟɫɢ 
Ȼɟɬɨɧɧɚɹ ɫɦɟɫɶ ɞɨɥɠɧɚ 
ɩɪɟɞɫɬɚɜɥɹɬɶ 
ɨɞɧɨɪɨɞɧɭɸ ɦɚɫɫɭ  
ȼɢɡɭɚɥɶɧɵɣ  
ɉɨɞɜɢɠɧɨɫɬɶ ɫɦɟɫɢ 
Ɉɫɚɞɤɚ ɤɨɧɭɫɚ ɧɟ ɦɟɧɟɟ 
4 ɫɦ ɩɪɢ ɩɨɞɚɱɢ ɛɚɞɶɟɣ, 




ɉɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɧɚ 
ɫɠɚɬɢɟ ɜ 28 ɫɭɬɨɤ ɩɪɢ 
ɧɨɪɦɚɥɶɧɨɦ ɯɪɚɧɟɧɢɟ 
 























ɫɥɨɹɦɢ ɧɚ ɜɫɟ ɬɨɥɳɢɧɭ 






ɫɥɨɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 




























Ʉɪɟɩɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ɢ 
ɷɥɟɦɟɧɬɨɜ ɨɩɚɥɭɛɤɢ 
ɩɪɢ ɛɟɬɨɧɢɪɨɜɚɧɢɢ 
Ⱥɪɦɚɬɭɪɚ ɢ ɷɥɟɦɟɧɬɵ 









ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɚɡɱɢɤɚ. ȼɢɡɭɚɥɶɧɵɣ  
 
Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ 











Ɂɚɳɢɬɚ ɪɚɛɨɱɟɝɨ ɲɜɚ 
ɨɬ ɪɚɡɦɵɜɚɧɢɹ 
ɇɟ ɞɨɥɠɧɚ ɜɵɬɟɤɚɬɶ 







ɢ ɩɨɬɟɪɶ ɜɥɚɝɢ 
ɇɟ ɞɨɥɠɧɵ ɩɨɩɚɞɚɬɶ 
ɚɬɦɨɫɮɟɪɧɵɟ ɨɫɚɞɤɢ, ɢ 
ɢɫɤɥɸɱɟɧɵ ɩɨɬɟɪɢ ɜɥɚɝɢ 
ɢɡ ɛɟɬɨɧɚ 
ȼɢɡɭɚɥɶɧɵɣ 














ɧɚɪɭɠɧɵɯ ɫɥɨɟɜ ɛɟɬɨɧɚ 
ɢ ɜɨɡɞɭɯɚ ɩɪɢ 
ɪɚɫɩɚɥɭɛɤɟ 




ɉɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɤ 
ɦɨɦɟɧɬɭ ɪɚɫɩɚɥɭɛɤɢ 











ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɩɨɪ  
ɜɵɫɬɚɜɥɹɸɬɫɹ ɫɨɨɫɧɨ 


















































3 … + 6 ɦɦ ɂɡɦɟɪɢɬɟɥɶɧɵɣ  
Ɉɬɤɥɨɧɟɧɢɟ ɜɵɫɨɬɧɵɯ 
ɨɬɦɟɬɨɤ 
10 ɦɦ; ɞɥɹ ɨɬɦɟɬɨɤ 
ɡɚɤɥɚɞɧɵɯ ɢɡɞɟɥɢɣ, 






20 ɦɦ. ɂɡɦɟɪɢɬɟɥɶɧɵɣ 
Ɋɚɡɧɢɰɚ ɨɬɦɟɬɨɤ ɞɜɭɯ 
ɫɦɟɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 3 ɦɦ ɂɡɦɟɪɢɬɟɥɶɧɵɣ 
Ɇɟɫɬɧɵɟ ɧɟɪɨɜɧɨɫɬɢ 





















Ɍɚɛɥɢɰɚ 5. 2 - Ɉɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 



















































 ɇɟ ɛɨɥɟɟ 5 ɦɦ  ɂɡɦɟɪɢɬɟɥɶɧɵɣ, 
ɧɢɜɟɥɢɪ 
Ɂɚɡɨɪ ɜ ɫɨɩɪɹɠɟɧɢɟ 
ɳɢɬɨɜ ɨɩɚɥɭɛɤɢ 

















































































ɩɚɫɩɨɪɬ ɧɚ ɛɟɬɨɧ 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ 

















ɫɥɨɹɦɢ ɬɨɥɳɢɧɨɣ ɧɟ 












































ɨɫɚɞɤɨɜ ɢ ɩɨɬɟɪɶ 
ɜɥɚɝɢ 










ɛɟɬɨɧɚ ɢ ɜɨɡɞɭɯɚ 
ɩɪɢ ɪɚɫɩɚɥɭɛɤɟ 
ɧɟ ɛɨɥɟɟ 400ɋ. ɂɡɦɟɪɢɬɟɥɶɧɵɣ, 
ɬɟɪɦɨɦɟɬɪ 
 Ɋɚɫɩɚɥɭɛɤɚ ɤɨɥɨɧɧ ɉɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɤ 
ɦɨɦɟɧɬɭ ɪɚɫɩɚɥɭɛɤɢ 
ɇɟ ɦɟɧɟɟ 1,5Ɇɉɚɜ 
ɥɟɬɧɢɯ ɭɫɥɨɜɢɹɯ, ɇɟ 





























ɩɭɫɬɨɬ ɢ ɪɚɡɪɵɜɨɜ 
ɛɟɬɨɧɚ ɤɨɧɫɬɪɭɤɰɢɣ 
ȼɢɡɭɚɥɶɧɵɣ 













4.5 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ 
 
  Ɉɪɝɚɧɢɡɚɰɢɹ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɥɧɭɸ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɤɨɦɩɥɟɤɫɧɵɯ ɛɪɢɝɚɞ ɧɨɪɦ ɤɨɦɩɥɟɤɬɚɦɢ, ɜɤɥɸɱɚɸɳɢɦɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ, ɢɧɜɟɧɬɚɪɶ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ.   





Ɋɢɫɭɧɨɤ 4.4 – Ƚɪɚɮɢɱɟɫɤɢɣ ɦɟɬɨɞ ɩɨɞɛɨɪɚ ɤɪɚɧɚ 
 
ɉɨɞɛɢɪɚɟɦ ɤɪɚɧ ɩɨ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɦɭ ɷɥɟɦɟɧɬɭ ɚɪɦɚɬɭɪɧɵɟ ɤɚɪɤɚɫɵ ɜ 
ɪɭɥɨɧɚɯ 0,5 ɬ. ɉɨ ɤɚɬɚɥɨɝɭ «ɋɪɟɞɫɬɜɚ ɦɨɧɬɚɠɚ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ 
ɢ ɫɨɨɪɭɠɟɧɢɣ» ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɦɨɧɬɚɠɚ ɹɜɥɹɸɬɫɹ: 
 ɫɬɪɨɩ 2ɋɄ2,0-3; mɫɬ = 89,85 ɤɝ = 0,09 ɬ  
Ɉɩɪɟɞɟɥɹɟɦ ɦɨɧɬɚɠɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɥɢɬɵ ɫ ɩɨɦɨɳɶɸ 
ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɭɤɚɡɚɧɢɹ «ȼɵɛɨɪ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɝɪɚɠɞɚɧɫɤɢɣ ɡɞɚɧɢɣ»: 
ɚ) ɦɨɧɬɚɠɧɚɹ ɦɚɫɫɚ 
 ܯɦ = ܯɷ + ܯɝ                                                                                                     ሺͶ.ͳሻ 
ɝɞɟ Ɇɗ - ɦɚɫɫɚ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɝɨ ɷɥɟɦɟɧɬɚ ɝɪɭɩɩɵ, ɬ; 
ɆȽ - ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɬɪɚɜɟɪɫɵ, 
ɫɬɪɨɩɵ, ɤɨɧɞɭɤɬɨɪɵ, ɥɟɫɬɧɢɰɵ ɢ ɬ.ɞ.), ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɷɥɟɦɟɧɬɟ ɞɨ ɟɝɨ 
ɩɨɞɴɟɦɚ, ɬ. 
 
Ɇɗ = Ͳ,ͷ ɬ,  ɆȽ = Ͳ,Ͳͻ ɬ    ɆɆ = Ͳ,ͷ + Ͳ,Ͳͻ = Ͳ,ͷͻ ɬ 




𝐻ɤ = ℎ଴ + ℎɡ + ℎɷ + ℎɝ,                                                                    ሺͶ.ʹሻ 
 
ɝɞɟ h୭ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ, ɦ; hɡ - ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ ɧɚɞ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢ ɭɫɬɚɧɨɜɤɢ ɟɝɨ ɜ 
ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɪɚɜɧɵɦ 0,3-0,5 ɦ; hɷ – ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ, ɦ; hɝ – ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ 
ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɤɪɸɤɚ ɤɪɚɧɚ), ɦ. 
ɇɄ = ͳͲ,͹͸ + Ͳ,ͷ + ͳ,ͷ + ͵,Ͳ = ͳͷ,͹͸ ɦ. 
ɜ) ɦɢɧɢɦɚɥɶɧɨɟ ɬɪɟɛɭɟɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ 
ɜɟɪɯɚ ɫɬɪɟɥɵ 
ɇɋ = ɇɄ + hɩ                                                                                                      ሺͶ.͵ሻ 
ɝɞɟ hɩ – ɪɚɡɦɟɪ ɝɪɭɡɨɜɨɝɨ ɩɨɥɢɫɩɚɫɬɚ ɜ ɫɬɹɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɦ. 
ɇɋ = ͳͷ,͹͸ + ʹ = ͳ͹,͹͸ ɦ. 
ɝ) ɬɪɟɛɭɟɦɵɣ ɦɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ 
       lK = ሺb + bଵ + bଶሻ ∗ ሺɇɋ − hɲሻhɝ + hɩ + bଷ                                                            ሺͶ.Ͷሻ 
 
ɝɞɟ b - ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɪɟɥɨɣ ɢ ɦɨɧɬɢɪɭɟɦɵɦ ɷɥɟɦɟɧɬɨɦ, 0,5 ɦ; bଵ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɥɟɦɟɧɬɚ ɞɨ ɤɪɚɹ ɷɥɟɦɟɧɬɚ, 
ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɤ ɫɬɪɟɥɟ, ɦ; bଶ - ɩɨɥɨɜɢɧɚ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ ɧɚ ɭɪɨɜɧɟ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ, ɦ; hɲ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ (ɩɹɬɵ) 
ɫɬɪɟɥɵ, ɦ; bଷ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ, ɦ. 
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 lK = ሺ଴,ହ+ଶ,଼+଴,ହሻ∗ሺଵ଻,଻଺−ଶሻଷ,଴+ଶ + ʹ = ͳ͵,ͻ ɦ; 
ɞ) ɧɚɢɦɟɧɶɲɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ ɫɚɦɨɯɨɞɧɨɝɨ ɫɬɪɟɥɨɜɨɝɨ ɤɪɚɧɚ 
 
    LC = √ሺlK − bଷሻଶ + ሺɇɋ − hɲሻଶ                                                              ሺͶ.ͷሻ 
    LC = √ሺͳ͵,ͻ − ʹሻଶ + ሺͳ͹,͹͸ − ʹሻଶ = ͳͻ,͹ͻ ɦ. 
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɨ ɤɚɬɚɥɨɝɭ ɤɪɚɧɨɜ ɜɵɛɢɪɚɟɦ ɤɪɚɧ 
ɦɨɧɬɚɠɧɵɣ ɝɭɫɟɧɢɱɧɵɣ ɆɄȽ-25 ȻɊ ɫ ɫɥɟɞɭɸɳɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
-  ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ  ɆɆ = ʹͷ ɬ; 
- ɞɥɢɧɵ ɫɬɪɟɥɵ: ɨɫɧɨɜɧɚɹ  LC = ͳ͵,ͷ ɦ; 
                            ɦɚɤɫɢɦɚɥɶɧɚɹ  LC = ͵͵,ͷ ɦ; 
- ɞɥɢɧɚ ɠɟɫɬɤɨɝɨ ɝɭɫɶɤɚ L = ͷ ɦ; 
- ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɧɚ ɠɟɫɬɤɨɦ ɝɭɫɶɤɟ  ɆɆ = ͷ ɬ; 
- ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɇɄ = Ͷ͹ ɦ; 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɥɟɬ  lK = ʹͳ,ͷ ɦ; 
- ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɥɟɬ  lK = Ͷ,͹ͷ ɦ. 
Ɉɫɧɨɜɧɨɟ ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɬɪɚɠɟɧɨ ɜ ɬɚɛɥɢɰɟ 5.3 
Ɇɚɲɢɧɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɦ ɬɟɯ ɤɚɪɬɭ ɝɪɚɮɢɱɟɫɤɚɹ ɱɚɫɶ. 
«Ɍɟɯɧɨɥɨɝɢɱɟɤɚɹ ɨɫɧɚɫɬɤɚ, ɢɧɫɬɪɭɦɟɧɬ, ɢɧɜɟɧɬɚɪɶ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ» ɫɦ ɬɟɯ 
ɤɚɪɬɭ, ɝɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ. 
4.6 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 
 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɢɡɜɨɞɢɬɶ ɫ 
ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɋɉ 12-135-2003 " Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ. Ɉɬɪɚɫɥɟɜɵɟ ɬɢɩɨɜɵɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ[41] 
      ȿɠɟɞɧɟɜɧɨ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɭɤɥɚɞɤɟ ɛɟɬɨɧɚ ɜ ɨɩɚɥɭɛɤɭ ɧɟɨɛɯɨɞɢɦɨ 
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ɩɪɨɜɟɪɹɬɶ ɫɨɫɬɨɹɧɢɟ ɬɚɪɵ, ɨɩɚɥɭɛɤɢ ɢ ɫɪɟɞɫɬɜ ɩɨɞɦɚɳɢɜɚɧɢɹ. 
Ɉɛɧɚɪɭɠɟɧɧɵɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɥɟɞɭɟɬ ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ ɭɫɬɪɚɧɹɬɶ. 
     Ɋɚɛɨɬɧɢɤɢ ɧɟ ɦɨɥɨɠɟ 18 ɥɟɬ, ɩɪɨɲɟɞɲɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɩɨɞɝɨɬɨɜɤɭ, 
ɢɦɟɸɳɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɧɚɜɵɤɢ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɩɟɪɟɞ 
ɞɨɩɭɫɤɨɦ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɞɨɥɠɧɵ ɩɪɨɣɬɢ: 
 ɨɛɹɡɚɬɟɥɶɧɵɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ (ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɧɚ ɪɚɛɨɬɭ) ɢ 
ɩɟɪɢɨɞɢɱɟɫɤɢɟ (ɜ ɬɟɱɟɧɢɟ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ) ɦɟɞɢɰɢɧɫɤɢɟ 
ɨɫɦɨɬɪɵ(ɨɛɫɥɟɞɨɜɚɧɢɹ) ɞɥɹ ɩɪɢɡɧɚɧɢɹ ɝɨɞɧɵɦɢ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ ɜ 
ɩɨɪɹɞɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ Ɇɢɧɡɞɪɚɜɨɦ Ɋɨɫɫɢɢ; 
 ɨɛɭɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɢ ɩɪɢɟɦɚɦ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, 
ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɫɬɚɠɢɪɨɜɤɭ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɢ ɩɪɨɜɟɪɤɭ 
ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɜɨɞɵ, ɳɟɥɨɱɢ ɛɟɬɨɧɳɢɤɢ 
ɨɛɹɡɚɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɟ ɪɚɛɨɬɨɞɚɬɟɥɹɦɢ ɛɟɫɩɥɚɬɧɨ ɛɪɸɤɢ 
ɛɪɟɡɟɧɬɨɜɵɟ, ɤɭɪɬɤɢ ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɵɟ ɢɥɢ ɛɪɟɡɟɧɬɨɜɵɟ, ɫɚɩɨɝɢ ɪɟɡɢɧɨɜɵɟ 
ɢɥɢ ɛɨɬɢɧɤɢ ɤɨɠɚɧɵɟ, ɪɭɤɚɜɢɰɵ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ, ɤɨɫɬɸɦɵ ɧɚ ɭɬɟɩɥɹɸɳɟɣ 
ɩɪɨɤɥɚɞɤɟ ɢ ɜɚɥɟɧɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ. ɉɪɢ ɧɚɯɨɠɞɟɧɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɬɪɨɣɩɥɨɳɚɞɤɢ ɛɟɬɨɧɳɢɤɢ ɞɨɥɠɧɵ ɧɨɫɢɬɶ ɡɚɳɢɬɧɵɟ ɤɚɫɤɢ. 
ɉɨɦɢɦɨ ɷɬɨɝɨ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɟɬɨɧɳɢɤɢ ɨɛɹɡɚɧɵ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɟɠɭɪɧɵɟ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ: 
 ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɫ ɯɢɦɢɱɟɫɤɢɦɢ ɞɨɛɚɜɤɚɦɢ ɞɥɹ 
ɡɚɳɢɬɵ ɤɨɠɢ ɪɭɤ ɢ ɝɥɚɡ - ɡɚɳɢɬɧɵɟ ɩɟɪɱɚɬɤɢ ɢ ɨɱɤɢ; 
 ɩɪɢ ɪɚɛɨɬɟ ɫ ɷɥɟɤɬɪɨɜɢɛɪɚɬɨɪɚɦɢ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɚɯ ɩɨ 
ɷɥɟɤɬɪɨɩɪɨɝɪɟɜɭ - ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɟɪɱɚɬɤɢ ɢ ɫɚɩɨɝɢ. 
Ⱦɨɩɭɫɤ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɧɢɤɨɜ ɜ ɧɟɬɪɟɡɜɨɦ ɫɨɫɬɨɹɧɢɢ ɧɚ 
ɭɤɚɡɚɧɧɵɟ ɦɟɫɬɚ ɡɚɩɪɟɳɚɟɬɫɹ. 
Ȼɟɬɨɧɳɢɤ ɨɛɹɡɚɧ ɧɟɦɟɞɥɟɧɧɨ ɢɡɜɟɳɚɬɶ ɫɜɨɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɢɥɢ 
ɜɵɲɟɫɬɨɹɳɟɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ ɪɚɛɨɬ ɨ ɥɸɛɨɣ ɫɢɬɭɚɰɢɢ, ɭɝɪɨɠɚɸɳɟɣ ɠɢɡɧɢ ɢ 
ɡɞɨɪɨɜɶɸ ɥɸɞɟɣ, ɨ ɤɚɠɞɨɦ ɧɟɫɱɚɫɬɧɨɦ ɫɥɭɱɚɟ, ɩɪɨɢɫɲɟɞɲɟɦ ɧɚ 
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ɩɪɨɢɡɜɨɞɫɬɜɟ, ɢɥɢ ɨɛ ɭɯɭɞɲɟɧɢɢ ɫɨɫɬɨɹɧɢɹ ɫɜɨɟɝɨ ɡɞɨɪɨɜɶɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɨ 
ɩɨɹɜɥɟɧɢɢ ɨɫɬɪɨɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ (ɨɬɪɚɜɥɟɧɢɹ). 
 
Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ 
  ɉɪɢ ɭɩɥɨɬɧɟɧɢɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɷɥɟɤɬɪɨɜɢɛɪɚɬɨɪɚɦɢ ɩɟɪɟɦɟɳɚɬɶ 
ɜɢɛɪɚɬɨɪ ɡɚ ɬɨɤɨɜɟɞɭɳɢɟ ɲɥɚɧɝɢ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɚ ɩɪɢ ɩɟɪɟɪɵɜɚɯ ɜ ɪɚɛɨɬɟ ɢ 
ɩɪɢ ɩɟɪɟɯɨɞɟ ɫ ɨɞɧɨɝɨ ɦɟɫɬɚ ɧɚ ɞɪɭɝɨɟ ɷɥɟɤɬɪɨɜɢɛɪɚɬɨɪɵ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɤɥɸɱɚɬɶ. 
  Ɂɚɩɪɟɳɚɟɬɫɹ ɩɟɪɟɯɨɞ ɛɟɬɨɧɳɢɤɨɜ ɩɨ ɧɟ ɡɚɤɪɟɩɥeɧɧɵɦ ɜ ɩɪɨɟɤɬɧɨɟ 
ɩɨɥɨɠɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɫɪɟɞɫɬɜɚɦ ɩɨɞɦɚɳɢɜɚɧɢɹ, ɧɟ ɢɦɟɸɳɢɦ 
ɨɝɪɚɠɞɟɧɢɹ ɢɥɢ ɫɬɪɚɯɨɜɨɱɧɨɝɨ ɤɚɧɚɬɚ. 
  ȼ ɤɚɠɞɨɣ ɫɦɟɧɟ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɩɨɫɬɨɹɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ 
ɧɚɞɡɨɪ ɫɨ ɫɬɨɪɨɧɵ ɩɪɨɪɚɛɨɜ, ɦɚɫɬɟɪɨɜ, ɛɪɢɝɚɞɢɪɨɜ ɢ ɞɪɭɝɢɯ ɥɢɰ, 
ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɛɟɡɨɩɚɫɧɨɟ ɜɟɞɟɧɢɟ ɪɚɛɨɬ. ɋɥɟɞɹɳɢɯ ɡɚ ɢɫɩɪɚɜɧɵɦ 
ɫɨɫɬɨɹɧɢɟɦ ɥɟɫɬɧɢɰ, ɩɨɞɦɨɫɬɟɣ ɢ ɨɝɪɚɠɞɟɧɢɣ, ɚ ɬɚɤ ɠɟ ɡɚ ɱɢɫɬɨɬɨɣ ɢ 
ɞɨɫɬɚɬɨɱɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɶɸ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ ɩɪɨɯɨɞɨɜ ɤ ɧɢɦ, ɧɚɥɢɱɢɟɦ ɢ 
ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɩɨɹɫɨɜ ɢ ɡɚɳɢɬɧɵɯ ɤɚɫɨɤ. 
ȼɢɛɪɚɬɨɪɵ ɩɪɢ ɩɟɪɟɧɨɫɟ ɧɚ ɧɨɜɨɟ ɦɟɫɬɨ ɪɚɛɨɬɵ ɜɵɤɥɸɱɚɟɬɫɹ. 
ɉɟɪɟɬɚɫɤɢɜɚɬɶ ɢɯ ɡɚ ɲɥɚɧɝɨɜɵɟ ɩɪɨɜɨɞɚ ɢɥɢ ɬɨɤɨɩɪɨɜɨɞɹɳɢɣ ɤɚɛɟɥɶ 
ɡɚɩɪɟɳɚɟɬɫɹ; 
Ɋɭɤɨɹɬɤɢ ɜɢɛɪɚɬɨɪɚ ɞɨɥɠɧɵ ɢɦɟɬɶ ɚɦɨɪɬɢɡɚɬɨɪɵ, ɚ ɤɨɪɩɭɫ ɞɨ ɧɚɱɚɥɚ 
ɪɚɛɨɬ – ɡɚɡɟɦɥɟɧ. ȼ ɩɪɨɰɟɫɫɟ ɜɢɛɪɢɪɨɜɚɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɱɟɪɟɡ ɤɚɠɞɵɟ 30-
35 ɦɢɧɭɬ ɧɟɨɛɯɨɞɢɦɨ ɜɵɤɥɸɱɚɬɶ ɜɢɛɪɚɬɨɪ ɧɚ 5-7 ɦɢɧɭɬ ɞɥɹ ɟɝɨ ɨɯɥɚɠɞɟɧɢɹ. 
ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɛɟɬɨɧɳɢɤɢ ɨɛɹɡɚɧɵ: 
ɚ) ɧɚɞɟɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɫɩɟɰ ɨɛɭɜɶ ɢ ɤɚɫɤɭ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɛɪɚɡɰɚ; 
ɛ) ɩɪɟɞɴɹɜɢɬɶ ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɛɨɬ ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɨ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ 
ɛɟɡɨɩɚɫɧɵɯ ɦɟɬɨɞɨɜ ɪɚɛɨɬ ɢ ɩɨɥɭɱɢɬɶ ɡɚɞɚɧɢɟ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɢɫɯɨɞɹ ɢɡ ɫɩɟɰɢɮɢɤɢ ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɬɵ. 
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ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɡɚɞɚɧɢɹ ɭ ɛɪɢɝɚɞɢɪɚ ɢɥɢ ɪɭɤɨɜɨɞɢɬɟɥɹ ɪɚɛɨɬ 
ɛɟɬɨɧɳɢɤɢ ɨɛɹɡɚɧɵ: 
ɚ) ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɝɨɬɨɜɢɬɶ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɢ 
ɩɪɨɜɟɪɢɬɶ ɢɯ ɢɫɩɪɚɜɧɨɫɬɶ; 
ɛ) ɩɪɨɜɟɪɢɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɢ ɩɨɞɯɨɞɵ ɤ ɧɟɦɭ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ; 
ɜ) ɩɨɞɨɛɪɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɨɫɧɚɫɬɤɭ, ɢɧɫɬɪɭɦɟɧɬ, ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬɵ, ɢ ɩɪɨɜɟɪɢɬɶ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
ɝ) ɩɪɨɜɟɪɢɬɶ ɰɟɥɨɫɬɧɨɫɬɶ ɨɩɚɥɭɛɤɢ ɢ ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɥɟɫɨɜ. 
ȼ ɫɥɭɱɚɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɛɟɬɨɧɳɢɤɢ 
ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɨɜɟɪɤɭ ɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɫɧɚɫɬɤɢ ɜɨ ɜɪɟɦɹ 
ɩɪɢɟɦɚ ɢ ɩɟɪɟɞɚɱɢ ɫɦɟɧɵ. 
Ȼɟɬɨɧɳɢɤɢ ɧɟ ɞɨɥɠɧɵ ɩɪɢɫɬɭɩɚɬɶ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ ɩɪɢ 
ɫɥɟɞɭɸɳɢɯ ɧɚɪɭɲɟɧɢɹɯ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ: 
ɚ) ɩɨɜɪɟɠɞɟɧɢɹɯ ɰɟɥɨɫɬɧɨɫɬɢ ɢɥɢ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɩɚɥɭɛɤɢ ɢ 
ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɥɟɫɨɜ; 
ɛ) ɨɬɫɭɬɫɬɜɢɢ ɨɝɪɚɠɞɟɧɢɹ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɦɟɧɟɟ 2 ɦ ɨɬ ɝɪɚɧɢɰɵ ɩɟɪɟɩɚɞɚ ɩɨ ɜɵɫɨɬɟ 1,3 ɦ ɢ ɛɨɥɟɟ; 
ɜ) ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɢ ɢ ɢɧɫɬɪɭɦɟɧɬɚ, 
ɭɤɚɡɚɧɧɵɯ ɜ ɢɧɫɬɪɭɤɰɢɹɯ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ ɢɯ ɩɪɢɦɟɧɟɧɢɟ; 
ɝ) ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɨɱɟɪɟɞɧɵɯ ɢɫɩɵɬɚɧɢɣ ɢɥɢ ɢɫɬɟɱɟɧɢɢ 
ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ; 
Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 
Ɋɚɡɦɟɳɟɧɢɟ ɧɚ ɨɩɚɥɭɛɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɨɜ, 
ɧɟɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɩɪɟɛɵɜɚɧɢɟ 
ɥɸɞɟɣ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɟ ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɧɚ ɧɚɫɬɢɥɟ 
ɨɩɚɥɭɛɤɢ, ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ. 
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Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɛɟɬɨɧɳɢɤɨɜ ɫ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɧɚ ɞɪɭɝɨɟ 
ɛɟɬɨɧɳɢɤɢ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɞɨɫɬɭɩɚ 
(ɥɟɫɬɧɢɰɵ, ɬɪɚɩɵ, ɦɨɫɬɢɤɢ). 
ɉɨ ɭɥɨɠɟɧɧɨɣ ɚɪɦɚɬɭɪɟ ɫɥɟɞɭɟɬ ɯɨɞɢɬɶ ɬɨɥɶɤɨ ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ 
ɦɨɫɬɢɤɚɦ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 0,6 ɦ, ɭɫɬɪɨɟɧɧɵɦ ɧɚ ɤɨɡɟɥɤɚɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɧɚ ɨɩɚɥɭɛɤɭ. 
ɇɚɯɨɠɞɟɧɢɟ ɛɟɬɨɧɳɢɤɨɜ ɧɚ ɷɥɟɦɟɧɬɚɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, 
ɭɞɟɪɠɢɜɚɟɦɵɯ ɤɪɚɧɨɦ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 
Ɉɩɚɥɭɛɤɚ ɩɟɪɟɤɪɵɬɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɨɝɪɚɠɞɟɧɚ ɩɨ ɜɫɟɦɭ ɩɟɪɢɦɟɬɪɭ. ȼɫɟ 
ɨɬɜɟɪɫɬɢɹ ɜ ɩɨɥɭ ɨɩɚɥɭɛɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɨɫɬɚɜɥɹɬɶ ɨɬɜɟɪɫɬɢɹ ɨɬɤɪɵɬɵɦɢ ɢɯ ɫɥɟɞɭɟɬ ɡɚɬɹɝɢɜɚɬɶ ɩɪɨɜɨɥɨɱɧɨɣ ɫɟɬɤɨɣ. 
Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɢ ɩɪɨɯɨɞɵ ɤ ɧɢɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɩɟɪɟɤɪɵɬɢɹɯ, 
ɩɨɤɪɵɬɢɹɯ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 1,3 ɦ ɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɢ ɦɟɧɟɟ 2 ɦ ɨɬ ɝɪɚɧɢɰɵ 
ɩɟɪɟɩɚɞɚ ɩɨ ɜɵɫɨɬɟ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ ɡɚɳɢɬɧɵɦɢ ɢɥɢ 
ɫɬɪɚɯɨɜɨɱɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ, ɚ ɩɪɢ ɪɚɫɫɬɨɹɧɢɢ ɛɨɥɟɟ 2 ɦ - ɫɢɝɧɚɥɶɧɵɦɢ 
ɨɝɪɚɠɞɟɧɢɹɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ. 
ȼ ɩɪɨɰɟɫɫɟ ɩɟɪɟɦɟɳɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɫ ɩɨɦɨɳɶɸ 
ɤɪɚɧɚ ɦɨɧɬɚɠɧɢɤɢ ɨɛɹɡɚɧɵ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɝɚɛɚɪɢɬɵ ɩɪɢɛɥɢɠɟɧɢɹ ɢɯ 
ɤ ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ ɢ ɫɭɳɟɫɬɜɭɸɳɢɦ ɡɞɚɧɢɹɦ ɢ 
ɫɨɨɪɭɠɟɧɢɹɦ: 
ɚ) ɞɨɩɭɫɬɢɦɨɟ ɩɪɢɛɥɢɠɟɧɢɟ ɫɬɪɟɥɵ ɤɪɚɧɚ - ɧɟ ɛɨɥɟɟ 1ɦ; 
ɛ) ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɩɪɢ ɩɟɪɟɧɨɫɟ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚɞ ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 
- 0,5 ɦ; 
ɜ) ɞɨɩɭɫɬɢɦɨɟ ɩɪɢɛɥɢɠɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɱɚɫɬɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɝɨ ɤɪɚɧɚ -ɧɟ 
ɦɟɧɟɟ 1 ɦ. 
 Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɭɲɟɧɢɹ ɨɩɚɥɭɛɤɢ ɨɬ ɞɟɣɫɬɜɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɧɚɝɪɭɡɨɤ (ɛɟɬɨɧɚ, ɜɟɬɪɚ ɢ ɬ.ɩ.) ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɚɢɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɤɪɟɩɥɟɧɢɹ (ɪɚɫɱɚɥɤɢ, ɪɚɫɩɨɪɤɢ ɢ ɬ.ɩ.) ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 
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ɉɪɢ ɞɨɫɬɚɜɤɟ ɛɟɬɨɧɚ ɚɜɬɨɫɚɦɨɫɜɚɥɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
 ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɚɜɬɨɫɚɦɨɫɜɚɥɚ ɛɟɬɨɧɳɢɤɢ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ 
ɧɚ ɨɛɨɱɢɧɟ ɞɨɪɨɝɢ ɜ ɩɨɥɟ ɡɪɟɧɢɹ ɜɨɞɢɬɟɥɹ; 
 ɪɚɡɝɪɭɡɤɭ ɚɜɬɨɫɚɦɨɫɜɚɥɚ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɩɪɢ ɩɨɥɧɨɣ 
ɟɝɨ ɨɫɬɚɧɨɜɤɟ ɢ ɩɨɞɧɹɬɨɦ ɤɭɡɨɜɟ; 
 ɩɨɞɧɹɬɵɣ ɤɭɡɨɜ ɫɥɟɞɭɟɬ ɨɱɢɳɚɬɶ ɨɬ ɧɚɥɢɩɲɢɯ ɤɭɫɤɨɜ ɛɟɬɨɧɚ 
ɫɨɜɤɨɜɨɣ ɥɨɩɚɬɨɣ ɢɥɢ ɫɤɪɟɛɤɨɦ ɫ ɞɥɢɧɧɨɣ ɪɭɤɨɹɬɤɨɣ, ɫɬɨɹ ɧɚ ɡɟɦɥɟ. 
ɉɪɢ ɩɨɞɚɱɟ ɛɟɬɨɧɚ ɫ ɩɨɦɨɳɶɸ ɛɟɬɨɧɨɜɨɞɚ ɧɟɨɛɯɨɞɢɦɨ: 
 ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ, ɞɟɦɨɧɬɚɠɭ ɢ ɪɟɦɨɧɬɭ 
ɛɟɬɨɧɨɜɨɞɨɜ, ɚ ɬɚɤ ɠɟ ɭɞɚɥɟɧɢɸ ɢɡ ɧɢɯ ɩɪɨɛɨɤ ɬɨɥɶɤɨ ɩɨɫɥɟ ɫɧɢɠɟɧɢɹ 
ɞɚɜɥɟɧɢɹ ɞɨ ɚɬɦɨɫɮɟɪɧɨɝɨ; 
 ɭɞɚɥɹɬɶ ɜɫɟɯ ɪɚɛɨɬɚɸɳɢɯ ɨɬ ɛɟɬɨɧɨɜɨɞɚ ɧɚ ɜɪɟɦɹ ɩɪɨɞɭɜɤɢ ɧɚ 
ɪɚɫɫɬɨɹɧɢɟ ɧɟ ɦɟɧɟɟ 10 ɦ. 
 Ʉ ɪɚɛɨɬɟ ɫ ɷɥɟɤɬɪɨɜɢɛɪɚɬɨɪɚɦɢ ɞɨɩɭɫɤɚɸɬɫɹ ɛɟɬɨɧɳɢɤɢ, 
ɢɦɟɸɳɢɟ II ɝɪɭɩɩɭ ɩɨ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ. 
 ɉɪɢ ɭɩɥɨɬɧɟɧɢɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɷɥɟɤɬɪɨɜɢɛɪɚɬɨɪɚɦɢ ɛɟɬɨɧɳɢɤɢ 
ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
 ɨɬɤɥɸɱɚɬɶ ɷɥɟɤɬɪɨɜɢɛɪɚɬɨɪ ɩɪɢ ɩɟɪɟɪɵɜɚɯ ɜ ɪɚɛɨɬɟ ɢ ɩɟɪɟɯɨɞɟ ɜ 
ɩɪɨɰɟɫɫɟ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɫ ɨɞɧɨɝɨ ɦɟɫɬɚ ɧɚ ɞɪɭɝɨɟ; 
 ɩɟɪɟɦɟɳɚɬɶ ɩɥɨɳɚɞɨɱɧɵɣ ɜɢɛɪɚɬɨɪ ɜɨ ɜɪɟɦɹ ɭɩɥɨɬɧɟɧɢɹ 
ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɫ ɩɨɦɨɳɶɸ ɝɢɛɤɢɯ ɬɹɝ; 
 ɜɵɤɥɸɱɚɬɶ ɜɢɛɪɚɬɨɪ ɧɚ 5-7 ɦɢɧ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɱɟɪɟɡ ɤɚɠɞɵɟ 30-
35 ɦɢɧ ɪɚɛɨɬɵ; 
 ɧɚɜɟɲɢɜɚɬɶ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɭ ɜɢɛɪɚɬɨɪɚ, ɚ ɧɟ ɩɪɨɤɥɚɞɵɜɚɬɶ ɩɨ 
ɭɥɨɠɟɧɧɨɦɭ ɛɟɬɨɧɭ; 
Ɋɚɡɛɢɪɚɬɶ ɢ ɩɟɪɟɞɜɢɝɚɬɶ ɨɩɚɥɭɛɤɭ ɫɥɟɞɭɟɬ ɬɨɥɶɤɨ ɫ ɪɚɡɪɟɲɟɧɢɹ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɪɚɛɨɬ. ɉɪɢ ɪɚɡɛɨɪɤɟ ɨɩɚɥɭɛɤɢ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɩɪɨɬɢɜ 
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ɫɥɭɱɚɣɧɨɝɨ ɩɚɞɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɨɩɚɥɭɛɤɢ, ɨɛɪɭɲɟɧɢɹ ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɥɟɫɨɜ 
ɢ ɤɨɧɫɬɪɭɤɰɢɣ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɫɤɥɚɞɢɪɨɜɚɬɶ ɪɚɡɛɢɪɚɟɦɵɟ ɷɥɟɦɟɧɬɵ ɨɩɚɥɭɛɤɢ ɧɚ 
ɩɨɞɦɨɫɬɹɯ (ɥɟɫɚɯ) ɢɥɢ ɪɚɛɨɱɢɯ ɧɚɫɬɢɥɚɯ, ɚ ɬɚɤɠɟ ɫɛɪɚɫɵɜɚɬɶ ɢɯ ɫ ɜɵɫɨɬɵ. 
ɉɪɢ ɷɥɟɤɬɪɨɩɪɨɝɪɟɜɟ ɛɟɬɨɧɚ ɦɨɧɬɚɠ ɢ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 
ɤ ɩɢɬɚɸɳɟɣ ɫɟɬɢ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶ ɷɥɟɤɬɪɨɦɨɧɬɟɪɵ ɢɥɢ ɛɟɬɨɧɳɢɤɢ, 
ɢɦɟɸɳɢɟ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɝɪɭɩɩɭ ɩɨ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟ ɧɢɠɟ III. 
ɉɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɢ ɜɵɩɨɥɧɟɧɢɟ ɤɚɤɢɯ-ɥɢɛɨ ɪɚɛɨɬ ɧɚ ɭɱɚɫɬɤɚɯ 
ɷɥɟɤɬɪɨɩɪɨɝɪɟɜɚ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ. 
 
4.7 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
Ʉɪɢɬɟɪɢɹɦɢ ɨɰɟɧɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɹɜɥɹɸɬɫɹ ɞɚɧɧɵɟ, 
ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ (Ɍɗɉ- ɝɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ. 
Ⱦɥɹ ɩɨɞɫɱɟɬɚ ɨɛɴɟɦɚ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɛɥɢɰɚ «Ɇɚɬɟɪɢɚɥɵ ɢ 
ɢɡɞɟɥɢɹ» ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ ɥɢɫɬ 10 - V=813ɦ3; 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɧɚɱɟɧɢɹ ɜ ɬɚɛɥɢɰɟ 
«Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ» ɥɢɫɬ 11 ɝɪɚɮɢɱɟɫɤɚɹ 
ɱɚɫɬɶ ɪɚɛɨɬɵ – Qɱɟɥ.-ɫɦ.=Qɱɟɥ.-ɱɚɫ./Ɍɫɦ.=2726,22 ɱɟɥ-ɫɦ; 
ȼɵɪɚɛɨɬɤɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜ ɫɦɟɧɭ: ɇɜɵɪ.=V/Q=813/2726,22=0,3 ɦ3; 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ – T=53 ɞɧɹ (ɝɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ, «Ƚɪɚɮɢɤ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ»); 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥ-ɜɨ ɪɚɛɨɬɚɸɳɢɯ ɜ ɫɦɟɧɭ – 9 (ɝɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ, 
«Ƚɪɚɮɢɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ»); 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ  ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɛɥɢɰɭ 
«Ʉɚɥɶɤɭɥɹɰɢɹ  ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ» ( ɝɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ 
ɪɚɛɨɬɵ) – Ɂɩ=2551,3 





5.1 Ɉɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ 
 
5.1.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɫɥɨɜɢɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɪɨɟɤɬ ɜɵɩɨɥɧɟɧ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɬɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɨɝɨ ɡɚɥɚ ɧɚ 
ɪɵɧɤɟ «Ʉɟɞɪ». 
ɉɥɨɳɚɞɤɚ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɋɨɜɟɬɫɤɨɦ ɪɚɣɨɧɟ ɝ. 
Ʉɪɚɫɧɨɹɪɫɤɚ ɩɨ ɩɪ. Ɇɟɬɚɥɥɭɪɝɨɜ, 51 «ɚ», ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɪɵɧɤɚ «Ʉɟɞɪ». 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɩɥɨɳɚɞɤɟ ɪɚɫɩɨɥɨɠɟɧɵ: 
 ɡɞɚɧɢɟ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɵɧɤɚ; 
 ɬɨɪɝɨɜɵɟ ɩɚɜɢɥɶɨɧɵ. 
ɉɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɤɪɭɠɚɸɳɢɦ ɡɞɚɧɢɹɦ ɢ ɫɨɨɪɭɠɟɧɢɹɦ ɩɪɨɟɤɬɢɪɭɟɦɵɣ 
ɨɛɴɟɤɬ ɪɚɫɩɨɥɨɠɟɧ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɫ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧɵ 
ɪɚɫɩɨɥɨɠɟɧɵ ɩɚɜɢɥɶɨɧɵ ɪɵɧɤɚ «Ʉɟɞɪ», ɞɚɥɟɟ ɩɪɨɟɡɠɚɹ ɱɚɫɬɶ ɧɚ ɭɥ. ɋ. Ʌɚɡɨ; 
ɫ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧɵ ɪɚɫɩɨɥɨɠɟɧɵ ɩɚɜɢɥɶɨɧɵ ɪɵɧɤɚ, ɞɚɥɟɟ ɠɢɥɚɹ 
ɡɚɫɬɪɨɣɤɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 50ɦ. ɨɬ ɪɵɧɤɚ;  ɫ ɸɝɨ-ɡɚɩɚɞɧɨɣ ɫɬɨɪɨɧɵ ɡɞɚɧɢɟ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɵɧɤɚ «Ʉɟɞɪ», ɞɚɥɟɟ ȺɁɋ  ɧɚ ɪɚɫɫɬɨɹɧɢɢ 60ɦ. 
Ɍɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɵɣ ɡɚɥ ɪɵɧɤɚ ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɟɞɩɪɢɹɬɢɹɦ V ɤɥɚɫɫɚ ɩɨ 
ɫɚɧɢɬɚɪɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɚɹ ɡɨɧɚ – 50 ɦ. 
Ɂɞɚɧɢɟ ɬɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɨɝɨ ɡɚɥɚ ɬɪɟɯɷɬɚɠɧɨɟ ɫ ɩɨɞɜɚɥɨɦ, ɝɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ 24,0ɯ30,0 ɦ, ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɜ ɩɥɚɧɟ.  
ȼɵɫɨɬɚ ɷɬɚɠɟɣ ɫɨɫɬɚɜɥɹɟɬ - 3,6ɦ. Ɏɭɧɞɚɦɟɧɬɵ - ɫɜɚɢ ɡɚɛɢɜɧɵɟ.  
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɧɚɞɡɟɦɧɵɯ ɷɬɚɠɟɣ -  ɢɡ ɤɢɪɩɢɱɚ Ʉ-Ɉ 100/15 ȽɈɋɌ 
530-95, ɬɨɥɳ. 250 ɦɦ ɫɩɥɨɲɧɨɣ ɤɥɚɞɤɢ. 
ɋɬɟɧɵ ɩɨɞɜɚɥɚ - ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ. 
ɂɧɠɟɧɟɪɧɵɟ ɫɟɬɢ ɫɨɝɥɚɫɧɨ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 
ɇɚ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ, ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 
ɤɚɧɚɥɢɡɨɜɚɧɢɟ - ɨɬ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɟɬɟɣ. 
Ɋɚɣɨɧ ɢɦɟɟɬ ɪɚɡɜɢɬɭɸ ɬɪɚɧɫɩɨɪɬɧɭɸ ɫɬɪɭɤɬɭɪɭ.  
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ɉɨɞɴɟɡɞ ɤ ɭɱɚɫɬɤɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɭɳɟɫɬɜɭɸɳɟɣ ɚɜɬɨɞɨɪɨɝɟ. 
Ⱦɨɪɨɝɚ ɢɦɟɟɬ ɚɫɮɚɥɶɬɨɜɨɟ ɩɨɤɪɵɬɢɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɵɣ 
ɞɨɫɬɭɩ ɤ ɫɬɪɨɣɩɥɨɳɚɞɤɟ.  
Ɂɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɝɪɚɧɢɰɵ ɫɬɪɨɣɩɥɨɳɚɞɤɢ, 
ɫɧɨɫɹɬɫɹ (ɞɟɦɨɧɬɢɪɭɸɬɫɹ) ɞɨ ɧɚɱɚɥɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 
ȼɛɥɢɡɢ ɩɥɨɳɚɞɤɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɧɟɬ. 
ɋɭɳɟɫɬɜɭɸɳɢɟ ɢɧɠɟɧɟɪɧɵɟ ɫɟɬɢ ɩɟɪɟɧɨɫɹɬɫɹ ɢ ɞɟɦɨɧɬɢɪɭɸɬɫɹ ɞɨ ɧɚɱɚɥɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ɍɫɥɨɜɢɣ ɫɬɟɫɧɟɧɧɨɣ ɝɨɪɨɞɫɤɨɣ ɡɚɫɬɪɨɣɤɢ ɜɛɥɢɡɢ ɩɥɨɳɚɞɤɢ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟ ɫɭɳɟɫɬɜɭɟɬ. 
 
5.1.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɦɟɬɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɵɯ, 
ɦɨɧɬɚɠɧɵɯ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɪɚɛɨɬ 
 
ɋɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ, ɩɪɚɜɢɥ, ɫɬɚɧɞɚɪɬɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɪɨɟɤɬɚ. 
ȼɨɡɜɟɞɟɧɢɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɜɵɩɨɥɧɢɬɶ ɜ ɞɜɚ ɩɟɪɢɨɞɚ (ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 12-01-2004 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ) 
-ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ; 
-ɨɫɧɨɜɧɨɣ. 
ȼ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɪɚɛɨɬ: 
-ɫɞɚɱɚ-ɩɪɢёɦɤɚ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɧɨɜɵ; 
-ɨɬɜɨɞ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɫɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɢ ɭɫɬɪɨɣɫɬɜɨ 
ɜɨɞɨɨɬɜɨɞɚ; 
-ɭɫɬɪɨɣɫɬɜɨ ɜɪɟɦɟɧɧɨɝɨ ɩɪɨɟɡɞɚ; 
-ɭɫɬɪɨɣɫɬɜɨ ɜɪɟɦɟɧɧɨɝɨ ɨɝɪɚɠɞɟɧɢɹ; 
-ɪɚɡɦɟɳɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ, 
ɫɤɥɚɞɫɤɨɝɨ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 
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-ɪɚɡɦɟɳɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ ɧɚ ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪɚɯ, ɜ 
ɦɟɫɬɚɯ ɩɪɨɟɡɞɚ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɤɚɛɟɥɢ ɩɪɨɥɨɠɢɬɶ ɩɨɞ ɡɟɦɥёɣ. 
Ɋɭɤɨɜɨɞɫɬɜɭɹɫɶ ɩɪɢ ɷɬɨɦ «ɍɤɚɡɚɧɢɹɦɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɫɜɟɳɟɧɢɹ» ɢ «ɂɧɫɬɪɭɤɰɢɟɣ ɩɨ ɩɪɨɤɥɚɞɤɟ ɤɚɛɟɥɟɣ ɧɚɩɪɹɠɟɧɢɟɦ 110ɤȼ»; 
-ɨɛɟɫɩɟɱɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɢɧɜɟɧɬɚɪёɦ, 
ɨɫɜɟɳɟɧɢɟɦ ɢ ɫɪɟɞɫɬɜɚɦɢ ɫɢɝɧɚɥɢɡɚɰɢɢ. 
-ȼ ɫɨɫɬɚɜ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜɯɨɞɹɬ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɨɯɪɚɧɟɧɢɸ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɝɪɭɧɬɚ. 
ȼɪɟɦɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɢɧɹɬɶ ɨɬ ɫɟɬɟɣ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɩɨɫɬɪɨɟɧɧɵɯ ɜ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ. ȼɪɟɦɟɧɧɨɟ 
ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ -ɩɪɢɜɨɡɧɨɣ ɜɨɞɨɣ. 
ȼ ɤɚɱɟɫɬɜɟ ɜɪɟɦɟɧɧɵɯ ɩɨɞɫɨɛɧɵɯ ɩɨɦɟɳɟɧɢɣ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɞɫɨɛɧɵɟ ɩɨɦɟɳɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɡɞɚɧɢɹ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɵɧɤɚ. 
ɇɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɦɭ ɜɵɩɨɥɧɟɧɢɸ 
ɪɚɛɨɬ: ɨɝɪɚɠɞɟɧɢɹ ɩɥɨɳɚɞɤɢ, ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɢ ɨɝɪɚɧɢɱɢɬɟɥɶɧɵɟ ɡɧɚɤɢ 
ɩɨ ɩɟɪɢɦɟɬɪɭ ɨɝɪɚɠɞɟɧɢɹ ɢ ɧɚ ɩɨɞɴɟɡɞɚɯ ɤ ɫɬɪɨɣɩɥɨɳɚɞɤɟ. Ⱦɥɹ ɤɪɚɧɨɜɳɢɤɨɜ 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɦɟɫɬɢɬɶ ɡɧɚɤɢ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɜɵɥɟɬ ɢ ɩɨɜɨɪɨɬ ɫɬɪɟɥɵ. 
ɋɯɟɦɭ ɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɩɨ ɩɥɨɳɚɞɤɟ ɪɚɡɦɟɫɬɢɬɶ ɧɚ ɜɴёɡɞɟ. 
ȼ ɨɫɧɨɜɧɨɣ ɩɟɪɢɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɬɨɪɝɨɜɨɝɨ ɩɚɜɢɥɶɨɧɚ, 
ɭɫɬɪɨɣɫɬɜɨ ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ ɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɥɟɧɞɚɪɧɵɦ ɩɥɚɧɨɦ, ɨɫɭɳɟɫɬɜɥɹɹ 
ɨɛɨɫɧɨɜɚɧɧɨɟ ɫɨɜɦɟɳɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬ. Ʉ ɨɫɧɨɜɧɵɦ ɪɚɛɨɬɚɦ 
ɩɪɢɫɬɭɩɢɬɶ ɬɨɥɶɤɨ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ. 
Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɡɜɨɞɢɬɶ ɤɪɚɧɨɦ . ɉɨɞɚɱɭ ɪɚɫɬɜɨɪɚ ɛɟɬɨɧɚ, 
ɧɟɝɚɛɚɪɢɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɨɬɦɟɬɤɭ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɞɪɭɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. 
ɉɪɢɦɟɧɹɹ ɥɟɛёɞɤɭ. 
ɉɪɢ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬɚɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɹ ɧɨɪɦ ɤɨɦɩɥɟɤɬɚ. 
ɋɩɟɰɢɚɥɶɧɵɟ ɪɚɛɨɬɵ, ɫɚɧɬɟɯɧɢɱɟɫɤɢɟ ɢ ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɵɟ, ɨɫɭɳɟɫɬɜɢɬɶ 
ɜ ɭɜɹɡɤɟ ɫ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɦɢ ɢ ɨɬɞɟɥɨɱɧɵɦɢ ɪɚɛɨɬɚɦɢ. 
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ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɨɬɞɟɥɶɧɵɯ ɷɬɚɩɨɜ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɫɜɨɟɜɪɟɦɟɧɧɨ 
ɨɫɜɨɛɨɠɞɚɬɶ ɩɥɨɳɚɞɤɭ ɨɬ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɬɤɥɸɱɟɧɢɟ 
ɜɪɟɦɟɧɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ. 
Ⱦɟɦɨɧɬɚɠ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɩɪɨɢɡɜɟɫɬɢ ɩɨɫɥɟ 
ɨɤɨɧɱɚɧɢɹ ɨɫɧɨɜɧɵɯ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɨɛɴɟɤɬɭ. 
ɉɨɫɥɟ ɨɫɜɨɛɨɠɞɟɧɢɹ ɩɥɨɳɚɞɤɢ ɨɬ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢ 
ɨɬɤɥɸɱɟɧɢɣ ɜɪɟɦɟɧɧɵɯ ɫɟɬɟɣ, ɩɪɢɫɬɭɩɢɬɶ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ ɩɨ 
ɨɡɟɥɟɧɟɧɢɸ ɬɟɪɪɢɬɨɪɢɢ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɡɟɥɟɧɨɣ ɡɨɧɵ ɢ ɭɫɬɚɧɨɜɤɟ ɦɚɥɵɯ 
ɮɨɪɦ. 
 
5.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɋɧɢɉ 
1.04.03-85* «ɇɨɪɦɵ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ» ɩɪɢɥɨɠɟɧɢɟ3 
«Ɋɚɫɱɟɬɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɨɜ, 
ɧɟ ɢɦɟɸɳɢɯ ɩɪɹɦɵɯ ɧɨɪɦ ɜ ɋɇɢɉ 1.04.03-85*». 
Ɋɚɫɱɟɬɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɨɜ Ɍɦ  ɨɫɧɨɜɚɧ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɟɟ ɨɬ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɋ . 
Ⱦɥɹ ɨɫɧɨɜɧɵɯ ɨɬɪɚɫɥɟɣ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɷɬɚ ɡɚɜɢɫɢɦɨɫɬɶ 
ɜɵɪɚɠɚɟɬɫɹ ɜ ɜɢɞɟ ɮɭɧɤɰɢɣ: 𝐴ଵ√ܥ + 𝐴ଶ = ʹͻ,ͻ√Ͳ,ͶͶ − ͻ,͵ = ͻ,͵ ˏˈ˔ 
ɝɞɟ- Ⱥ1- 29,9  ɩɨ ɬɚɛɥɢɰɟ 3 [48] ɞɥɹ ɬɨɪɝɨɜɵɯ ɡɞɚɧɢɣ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ  
Ⱥ2= -9,3  ɩɨ ɬɚɛɥɢɰɟ 3 [48] ɞɥɹ ɬɨɪɝɨɜɵɯ ɡɞɚɧɢɣ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ 
 ɋ=0,44 ɦɥɧ. ɪɭɛ – ɫɬɨɢɦɨɫɬɶ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜ ɰɟɧɚɯ 1984 ɝ 





5.1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɨɧ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ 
 
ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɪɚɧɚ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɨɩɚɫɧɵɟ  ɞɥɹ 
ɥɸɞɟɣ ɡɨɧɵ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɵɯ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɬ ɢɥɢ ɩɨɬɟɧɰɢɚɥɶɧɨ 
ɦɨɝɭɬ ɞɟɣɫɬɜɨɜɚɬɶ ɨɩɚɫɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ. 
Ʉ ɡɨɧɚɦ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɛɨɬɨɣ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ, ɨɬɧɨɫɹɬɫɹ ɦɟɫɬɚ, ɧɚɞ ɤɨɬɨɪɵɦɢ 
ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɦɟɳɟɧɢɟ ɝɪɭɡɨɜ. ɗɬɚ ɡɨɧɚ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɡɚɳɢɬɧɵɦ 
ɨɝɪɚɠɞɟɧɢɟɦ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 23407-78. ɉɨɞ 
ɡɚɳɢɬɧɵɦ ɨɝɪɚɠɞɟɧɢɟɦ ɩɨɧɢɦɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɩɪɟɞɧɚɦɟɪɟɧɧɨɝɨ ɞɨɫɬɭɩɚ ɥɸɞɟɣ ɜ ɡɨɧɭ. 
ȼ ɰɟɥɹɯ ɫɨɡɞɚɧɢɹ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɨɪɦɚɬɢɜɵ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɪɚɡɥɢɱɧɵɟ ɡɨɧɵ: ɦɨɧɬɚɠɧɭɸ ɡɨɧɭ, ɡɨɧɭ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɤɪɚɧɨɦ, ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɨɩɚɫɧɭɸ ɡɨɧɭ ɪɚɛɨɬɵ ɤɪɚɧɚ, ɨɩɚɫɧɭɸ ɡɨɧɭ 
ɞɨɪɨɝ. 
ȼɵɛɨɪ ɤɪɚɧɚ ɦɨɧɬɚɠɚ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɩɪɨɢɡɜɟɞɟɧ ɜ ɪɚɡɞɟɥɟ 5. 
Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɣ ɢ ɬɟɯɧɢɱɟɫɤɢ ɜɟɪɧɨɣ ɩɪɢɜɹɡɤɢ ɤɪɚɧɚ ɧɟɨɛɯɨɞɢɦɨ 
ɭɫɬɚɧɨɜɢɬɶ ɩɪɢɜɹɡɤɢ ɨɫɧɨɜɧɵɯ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɤ ɝɥɚɜɧɵɦ ɨɫɹɦ 
ɡɞɚɧɢɹ. 
Ʉ ɡɨɧɚɦ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɛɨɬɨɣ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ, ɨɬɧɨɫɹɬɫɹ ɦɟɫɬɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ 
ɩɟɪɟɦɟɳɟɧɢɟ ɝɪɭɡɨɜ. ɗɬɚ ɡɨɧɚ ɨɝɪɚɠɞɚɟɬɫɹ ɡɚɳɢɬɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ ɩɨ 
ȽɈɋɌ 23407-78.  
Ɇɨɧɬɚɠɧɚɹ ɡɨɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɨ 
ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɢ ɡɚɤɪɟɩɥɟɧɢɢ ɷɥɟɦɟɧɬɨɜ. Ɉɩɪɟɞɟɥɹɟɦ 
ɦɨɧɬɚɠɧɭɸ ɡɨɧɭ ɩɨ ɮɨɪɦɭɥɟ 5.1: 
 Lˏ = l୫ୟx + x ,                                                                                       (5.1) 
 
          ɝɞɟ l୫ୟx = ͷ,͸ ˏ −ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɷɥɟɦɟɧɬɚ (ɪɭɥɨɧɵ ɫɟɬɨɤ) 
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 ˘ = ͵,ͷ ˏ − ɡɨɧɚ ɪɚɫɫɟɢɜɚɧɢɹ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ܮˏ = ͻ,ͳ ˏ. 
Ɂɨɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɨɦ (ɪɚɛɨɱɚɹ ɡɨɧɚ)ɩɪɨɫɬɪɚɧɫɬɜɨ, ɨɩɢɫɵɜɚɟɦɨɟ 
ɤɪɸɤɨɦ ɤɪɚɧɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɛɨɱɢɦ ɜɵɥɟɬɨɦ ɫɬɪɟɥɵ ɤɪɚɧɚ ɩɪɢ ɦɨɧɬɚɠɟ  Lɦɚɯ = ͳͷ ɦ 
Ɂɨɧɚ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ ɨɛɨɡɧɚɱɚɟɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɜɨɡɦɨɠɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɩɨɞɜɟɲɟɧɧɨɝɨ ɧɚ ɤɪɸɤɟ ɤɪɚɧɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 Rɩ.ɝ = Rɦɚɯ + Ͳ,ͷ ∙ lɦɚɯ = ͳͷ + Ͳ,ͷ ∙ ͷ,͸ = ͳ͹,ͺ ɦ                                 (5.2) 
 
ɝɞɟ 𝑙ɦɚх = ͷ,͸ ɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ. 
Ɉɩɚɫɧɚɹ ɡɨɧɚ ɤɪɚɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ 
ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɢ ɫ ɭɱɟɬɨɦ ɜɟɪɨɹɬɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ ɩɪɢ ɩɚɞɟɧɢɢ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 Rɨɩ = Rɦɚɯ + Ͳ,ͷ ∙ l୫୧୬ + l୫ୟx + lɛɟɡ                                                      (5.3) 
 
ɝɞɟ Rɦɚɯ = ͳͷ ɦ l୫୧୬ = Ͳ,͵ɦ - ɦɢɧɢɦɚɥɶɧɵɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ l୫ୟx = ͷ,͸ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ lɛɟɡ - ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ, ɩɪɢɧɢɦɚɟɦɨɟ 4ɦ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, Rɨɩ = ͳͷ + Ͳ,ͷ ∙ Ͳ,͵ + ͷ,͸ + Ͷ = ʹͶ,͹ͷ ɦ. 
 
5.1.5  ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 
 
ȼ ɤɚɱɟɫɬɜɟ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ, 




ɉɨɬɪɟɛɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɤɚɞɪɚɯ ɪɚɛɨɱɢɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ 
ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɧɚɛɨɪɭ, ɢɫɯɨɞɹ ɢɡ ɩɟɪɟɱɧɹ ɪɚɛɨɬ: 
ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ – 4ɱɟɥ; 
ɫɜɚɪɧɵɟ ɪɚɛɨɬɵ – 2 ɱɟɥ; 
ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ - 3 ɱɟɥ; 
ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ - 3 ɱɟɥ; 
ɨɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ - 4 ɱɟɥ; 
ɞɨɪɨɠɧɵɟ ɪɚɛɨɬɵ - 4 ɱɟɥ; 
ɩɨɞɫɨɛɧɵɟ ɪɚɛɨɬɵ – 2 ɱɟɥ; 
ɫɚɧɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ- 2 ɱɟɥ; 
ɜɟɧɬɢɥɹɰɢɹ - 2 ɱɟɥ; 
ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ-2 ɱɟɥ; 
ɜɨɞɢɬɟɥɢ-1 ɱɟɥ; 
ɬɪɚɤɬɨɪɢɫɬ-1 ɱɟɥ; 
ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ - 2 ɱɟɥ. 
ɨɯɪɚɧɚ ɨɛɴɟɤɬɚ - 2 ɱɟɥ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɩɨɬɪɟɛɭɟɬɫɹ 33 ɱɟɥɨɜɟɤ: 29 
ɪɚɛɨɱɢɯ, 2 ɨɯɪɚɧɧɢɤɚ ɢ 2 ɫɨɬɪɭɞɧɢɤɚ ɂɌɊ.  
ɉɨɫɤɨɥɶɤɭ ɪɚɛɨɬɵ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɨɛɴɟɤɬɚ ɜɵɩɨɥɧɹɸɬɫɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫ ɭɱёɬɨɦ ɮɪɨɧɬɚ ɪɚɛɨɬ ɧɚ ɩɥɨɳɚɞɤɟ ɟɠɟɞɧɟɜɧɨ ɛɭɞɟɬ 
ɡɚɞɟɣɫɬɜɨɜɚɧ ɩɟɪɫɨɧɚɥ ɜ ɤɨɥɢɱɟɫɬɜɟ 15 ɱɟɥɨɜɟɤ: 
ɪɚɛɨɱɢɯ -  12 ɱɟɥ.; 
ɢɧɠɟɧɟɪ - 1 ɱɟɥ.; 
ɞɢɫɩɟɬɱɟɪ- 1 ɱɟɥ.; 
ɨɯɪɚɧɧɢɤ - 1 ɱɟɥ. 
ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɦ ɨɛɴɟɤɬɟ ɫ ɱɢɫɥɨɦ ɪɚɛɨɬɚɸɳɢɯ ɜ ɧɚɢɛɨɥɟɟ 
ɦɧɨɝɨɱɢɫɥɟɧɧɨɣ ɫɦɟɧɟ ɦɟɧɟɟ 60 ɱɟɥɨɜɟɤ ɞɨɥɠɧɵ ɛɵɬɶ ɫɥɟɞɭɸɳɢɟ 
ɫɚɧɢɬɚɪɧɨ- ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ: 
1. Ƚɚɪɞɟɪɨɛɧɵɟ ɫ ɭɦɵɜɚɥɶɧɢɤɚɦɢ ɢ ɫɭɲɢɥɤɚɦɢ 




4. ɇɚɜɟɫ ɞɥɹ ɨɬɞɵɯɚ ɢ ɦɟɫɬɨ ɞɥɹ ɤɭɪɟɧɢɹ 
5. ɍɫɬɪɨɣɫɬɜɚ  ɞɥɹ ɦɵɬɶɹ ɨɛɭɜɢ 
6. Ɍɭɚɥɟɬ 
ɉɥɨɳɚɞɶ ɛɵɬɨɜɨɝɨ ɩɨɦɟɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
NfF  ,                                                                                                  (6.4) 
 
ɝɞɟ  f – ɧɨɪɦɚɬɢɜɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɩɥɨɳɚɞɢ ɧɚ 1-ɝɨ ɱɟɥɨɜɟɤɚ. 
N – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ, ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɚɧɧɵɦ ɬɢɩɨɦ ɩɨɦɟɳɟɧɢɣ. 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɨɫɧɨɜɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧɚɯ, ɦɟɯɚɧɢɡɦɚɯ ɢ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɮɢɡɢɱɟɫɤɢɯ ɨɛɴёɦɨɜ 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɢ ɧɨɪɦ ɜɵɪɚɛɨɬɤɢ. ȼ ɬɚɛɥɢɰɟ 5.1 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɥɨɳɚɞɢ ɧɟɨɛɯɨɞɢɦɵɯ ɩɨɦɟɳɟɧɢɣ ɜ ɛɵɬɨɜɨɦ ɝɨɪɨɞɤɟ. 
 










































ɦ2 1 12 12 23.2 
Ⱦɭɲɟɜɚɹ ɦ2 0,43 12 15,5 18  
ɋɭɲɢɥɶɧɚɹ ɦ2 0,2 12 7,2  
Ɍɭɚɥɟɬ ɦ2 0,07 15 2,87 1,1ɯ1,1 (2ɲɬ)  
Ⱥɞɦɢɧɢɫɬɪɚ




Ȼɵɬɨɜɤɢ ɩɪɢɧɹɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɥɶɛɨɦɨɦ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ 
ɪɟɲɟɧɢɣ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɨɛɭɫɬɪɨɣɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɩɥɨɳɚɞɨɤ . 
ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ 
ɦɟɫɬɚ ɞɥɹ ɤɭɪɟɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɢɧɜɟɧɬɚɪёɦ, ɚ ɬɚɤɠɟ 
ɭɤɪɵɬɢɹ ɨɬ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɢ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ. 
 
5.1.6 ɉɥɨɳɚɞɤɢ ɞɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɧɫɬɪɭɤɰɢɣ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɉɥɨɳɚɞɶ ɫɤɥɚɞɚ ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ, ɫɩɨɫɨɛɚ ɯɪɚɧɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɟɝɨ 
ɤɨɥɢɱɟɫɬɜɚ, ɫɥɚɝɚɟɬɫɹ ɢɡ ɩɨɥɟɡɧɨɣ ɩɥɨɳɚɞɢ, ɡɚɧɹɬɨɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ 
ɯɪɚɧɹɳɢɦɢɫɹ ɦɚɬɟɪɢɚɥɚɦɢ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɩɥɨɳɚɞɢ ɩɪɢɟɦɨɱɧɵɯ ɢ 
ɨɬɩɭɫɤɧɵɯ ɩɥɨɳɚɞɨɤ, ɩɪɨɟɡɞɨɜ, ɩɪɨɯɨɞɨɜ ɢ ɫɥɭɠɟɛɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɜ 
ɛɨɥɶɲɢɯ ɫɤɥɚɞɚɯ). 
Ɋɚɫɫɱɢɬɚɟɦ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɞɥɹ ɚɪɦɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ ɢ ɨɩɚɥɭɛɤɢ ɧɚ 
ɜɨɡɜɟɞɟɧɢɟ ɩɨɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 5.5 
 
qɊɫɤɥSɬɪ  ,                                                                                        (5.5) 
 
ɝɞɟ Ɋɫɤɥ - ɪɚɫɱɟɬɧɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɚ ɜ ɧɚɬɭɪɚɥɶɧɵɯ ɢɡɦɟɪɢɬɟɥɹɯ, 
 q - ɧɨɪɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɧɚ 1 ɤɜ. ɦ ɩɨɥɚ ɩɥɨɳɚɞɢ ɫɤɥɚɞɚ ɫ ɭɱɟɬɨɦ 
ɩɪɨɟɡɞɨɜ ɢ ɩɪɨɯɨɞɨɜ, ɩɪɢɧɹɬɚɹ ɩɨ ɪɚɫɱɟɬɧɵɦ ɧɨɪɦɚɬɢɜɚɦ (ɉɪɢɥɨɠɟɧɢɟ 4 
ɬɚɛɥɢɰɚ 1) 
Ɉɩɚɥɭɛɤɚ, ɦ2: q=0,2 ɦ2/ɦ2 
Ɋɫɤɥ =130,6 ɦ2 
Smp=0,2∙130,6/4=6,53ɦ2 
 Ⱥɪɦɚɬɭɪɧɵɟ ɢɡɞɟɥɢɹ, ɬ 
Ɋɫɤɥ =5,3 ɬ 
Smp=1,4∙5,3/4= 1,6 ɦ2 
141 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɪɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ ɫɨɫɬɚɜɢɬ 
8,13∙1,15=9,3 ɦ2 ɧɚ ɨɞɧɭ ɫɬɨɹɧɤɭ ɤɪɚɧɚ. 1,15 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ 
ɩɪɨɟɡɞɵ, ɩɪɨɯɨɞɵ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɉɨɫɥɟ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɜɨɝɨ ɷɬɚɠɚ, ɩɨɦɟɳɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 
ɫɤɥɚɞɨɜ. 
 
5.1.7 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɢ ɪɚɫɱɟɬ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 
 
Ɋɚɣɨɧ ɢɦɟɟɬ ɪɚɡɜɢɬɭɸ ɬɪɚɧɫɩɨɪɬɧɭɸ ɫɬɪɭɤɬɭɪɭ.  
ɉɨɞɴɟɡɞ ɤ ɭɱɚɫɬɤɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɭɳɟɫɬɜɭɸɳɟɣ ɚɜɬɨɞɨɪɨɝɟ. 
Ⱦɨɪɨɝɚ ɢɦɟɟɬ ɚɫɮɚɥɶɬɨɜɨɟ ɩɨɤɪɵɬɢɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɵɣ 
ɞɨɫɬɭɩ ɤ ɫɬɪɨɣɩɥɨɳɚɞɤɟ.  
Ⱦɥɹ ɩɨɞɴɟɡɞɚ ɤ ɫɬɪɨɣɩɥɨɳɚɞɤɟ ɧɟ ɬɪɟɛɭɸɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɞɨɪɨɝ ɢ ɩɨɞɴɟɡɞɨɜ. 
ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɨɪɨɝ ɜ ɩɪɟɞɟɥɚɯ ɩɥɨɳɚɞɤɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ ɩɨɞɚɱɭ ɜ ɫɬɨɪɨɧɭ  ɞɟɣɫɬɜɢɹ  ɦɨɧɬɚɠɧɵɯ ɢ 
ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ  ɦɟɯɚɧɢɡɦɨɜ, ɤ ɫɤɥɚɞɚɦ ɢ ɛɵɬɨɜɵɦ  ɩɨɦɟɳɟɧɢɹɦ.  
Ⱦɥɹ ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɩɟɪɟɜɨɡɨɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɣ 
ɬɪɚɧɫɩɨɪɬ. ȼɪɟɦɟɧɧɭɸ ɞɨɪɨɝɭ ɩɪɨɟɤɬɢɪɭɟɦ ɤɨɥɶɰɟɜɨɣ. 
 Ʉɨɧɫɬɪɭɤɰɢɹ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ – ɝɪɭɧɬɨɜɵɟ, ɭɤɪɟɩɥɟɧɧɵɟ ɝɪɚɜɢɟɦ. 
ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ  ɞɨɥɠɧɵ  ɫɨɛɥɸɞɚɬɶɫɹ  ɦɢɧɢɦɚɥɶɧɵɟ  ɪɚɫɫɬɨɹɧɢɹ: 
 - ɦɟɠɞɭ   ɞɨɪɨɝɨɣ  ɢ  ɫɤɥɚɞɫɤɨɣ  ɩɥɨɳɚɞɤɨɣ - 1 ɦ; 
 - ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ, ɨɝɪɚɠɞɚɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ-1,5 ɦ. 
ɒɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɞɜɭɯɩɨɥɨɫɧɨɣ ɞɨɪɨɝɢ - 6ɦ. Ɋɚɞɢɭɫɵ ɡɚɤɪɭɝɥɟɧɢɹ 
ɞɨɪɨɝ ɩɪɢɧɢɦɚɟɦ 12 ɦ. 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɭɬɤɢ ɧɚɯɨɞɢɦ ɩɨ 
ɮɨɪɦɭɥɟ 5.6:           ?ܰ? = ܳ𝑖 ∙ ݐ˙Т𝑖 ∙ ݃˕˓ ∙ Т˔ˏ ∙ ˍ˔ˏ ,                                                                                     ሺͷ.͸ሻ 
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ɝɞɟ  Qi=873 ɦ3 - ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɞɚɧɧɨɝɨ ɝɪɭɡɚ, ɩɟɪɟɜɨɡɢɦɨɝɨ ɡɚ 
ɪɚɫɱёɬɧɵɣ ɩɟɪɢɨɞ (ɛɟɬɨɧ); 
tɰ =2,44 ɱ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɧɨɣ ɟɞɢɧɢɰɵ; 
Ɍi=10 ɞɧ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɝɪɭɡɚ; 
gɬɪ=10 ɦ3 ɬ - ɩɨɥɟɡɧɚɹ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɚ; 
Ɍɫɦ=7,5 - ɫɦɟɧɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɚ,; 
Ʉɫɦ=2 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɦɟɧɧɨɣ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɚ. 
 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɡɚ ɩɨ ɮɨɪɦɭɥɟ 5.76: 
 
 ݐ˙ = ݐ˒˓ + ʹ ∙ ௟ఔ + ݐˏ = Ͳ,͹Ͷ + ʹ ∙ ହଷ଴ + Ͳ,Ͳ͵ = ͳ,ͳ ˚,                               ሺͷ.͹ሻ 
 
ɝɞɟ ݐ˒˓ = Ͳ,͹Ͷ ˚ − ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ, ɫɨɝɥɚɫɧɨ 
ɧɨɪɦɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɢ ɜɟɫɚ ɝɪɭɡɚ ɢ ɝɪɭɡɨɩɨɞɴёɦɧɨɝɨ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ; 𝑙 = ͳ ˍˏ - ɪɚɫɫɬɨɹɧɢɟ ɩɟɪɟɜɨɡɤɢ ɜ ɨɞɢɧ ɤɨɧɟɰ, ɤɦ; ߥ = ͵Ͳ ˍˏ/˚ -  ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ; ݐˏ = Ͳ,Ͳ͵ ˚ −ɩɟɪɢɨɞ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɜɨ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɢ 
ɜɵɝɪɭɡɤɢ. 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ, ɧɚɣɞɟɧɧɵɟ ɜɵɲɟ ɜ ɮɨɪɦɭɥɭ (5.6) ɩɨɥɭɱɚɟɦ 
 
?ܰ? = ͺ͹͵ ∙ ͳ,ͳͶͳͲ ∙ ͳͲ ∙ ͹,ͷ ∙ ʹ = Ͳ,͸͸˛˕. 
ɉɪɢɧɢɦɚɟɦ ɨɞɧɭ ɟɞɢɧɢɰɭ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɭɬɤɢ. 
Ⱦɨɫɬɚɜɤɭ ɛɟɬɨɧɚ  ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɭɤɥɚɞɤɨɣ ɜ 
ɛɟɬɨɧɨɧɚɫɨɫ. 
Ɋɚɫɯɨɞ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ        ܳɨɛɳ = ܳɩɪ + ܳɯɨɡ−ɛɵɬ + ܳɩɨɠ = Ͳ,ʹͷ + Ͳ,Ͳ͸ͷ + ʹͲ = ʹͲ,ʹ͵ ɥɫ .         ሺͷ.ͺሻ 
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Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɩɨ ɮɨɪɦɭɥɟ ܳɩɪ = ͳ,ʹ ∑ ܸ ∙ 𝑞ଵ ∙ ܭɱݐ ∙ ͵͸ͲͲ = ͳ,ʹ ∙ (͵Ͷ,ͳͺ ∙ ʹʹͲ ∙ ͳ,͸ͺ ∙ ͵͸ͲͲ + ͵͹,͸ͷ ∙ ͳ,͸ͺ ∙ ͵͸ͲͲ ) == Ͳ,Ͷʹ,                                                                                               ሺͷ.ͻሻ 
ɝɞɟ    1,2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜɨɞɵ; 
 ܸ −ɨɛɴɟɦ ɜɨɞɵ ɧɚ ɋɆɊ; 𝑞ଵ − ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɟɞɟɧɢɰɭ ɩɨɬɪɟɛɥɟɧɢɹ; ܭɱ − ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɜ 
ɬɟɱɟɧɢɢ ɫɦɟɧɵ; ݐ −ɤɨɥ-ɜɨ ɱɚɫɨɜ ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɫɦɟɧɭ. 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ- ɛɵɬɨɜɵɟ ɧɭɠɞɵ: 
 ܳхɨɡ−ɛɵɬ = ܳхɨɡ−ɩɢɬ + ܳɞɭɲ = Ͳ,Ͳ͵ͷ + Ͳ,ͲͶʹ = Ͳ,Ͳ͹͹, 
ɝɞɟ  ܳхɨɡ−ɩɢɬ = ேɦɚхɫɦ ∙௤య∙𝐾ɱ଼∙ଷ଺଴଴ = ଵହ∙ଶହ∙ଶ,଻଼∙ଷ଺଴଴ = Ͳ,Ͳ͵ͷ ɥ ɫ , 
ɡɞɟɫɶ ɦܰɚхɫɦ = ͳͷɱɟɥ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ ɪɚɛɨɬɚɸɳɢɯ  ɜ 
ɫɦɟɧɭ. 𝑞ଷ = ʹͷ ɥ -ɧɨɪɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɧɚ 1 ɱɟɥɨɜɟɤɚ ɜ ɫɦɟɧɭ; ܭɱ = ʹ,͹ − ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ. ܳɞɭɲ = ேɦɚхɫɦ ∙௤ర∙𝐾೙௧ɞɭɲ∙ଷ଺଴଴ = ଵ଴∙ଷ଴∙଴,ଷ଴,଺∙ଷ଺଴଴ = Ͳ,ͲͶʹ ɥɫ ,                                                  (5.10) 
ɝɞɟ  𝑞ସ = ͵Ͳ ɥ − ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɨɞɧɨɝɨ 
ɩɨɥɶɡɭɸɳɟɝɨɫɹ ɞɭɲɟɦ, ɪɚɜɧɚɹ 30 ɥ; ܭ௡ = Ͳ,͵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɭɲɟɦ; ݐɞɭɲ = Ͳ,͸ ɱ − ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɶɡɨɜɚɧɢɹ ɞɭɲɟɦ. 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɰɟɥɢ ɞɥɹ ɫɤɥɚɞɚ ɫ ɩɥɨɳɚɞɶɸ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨ 10 ɝɚ ɫɨɫɬɚɜɥɹɟɬ ܳɩɨɠ = ʹͲ  ɥɫ . 
ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɜɨ ɜɪɟɦɹ ɩɨɠɚɪɚ ɪɟɡɤɨ ɫɨɤɪɚɳɚɟɬɫɹ ɢɥɢ ɩɨɥɧɨɫɬɶɸ 
ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɯɨɡɹɣɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ, ɟё ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ܳɪɚɫх ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 5.11: 
          ܳɪɚɫх = ܳɩɨɠ + Ͳ,ͷ ∙ (ܳɩɪ + ܳхɨɡ−ɛɵɬ) = 
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= ʹͲ + Ͳ,ͷ ∙ ሺͲ,Ͷʹ + Ͳ,Ͳ͹͹ሻ = ʹͲ,͸ ɥ/ɫ                                    (5.11) 
ɉɨ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ ɨɩɪɟɞɟɥɢɦ ɞɢɚɦɟɬɪ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 
ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɩɨ ɮɨɪɦɭɥɟ 6.12: ܦ = ͸͵,ͳͶ ∙ √ொɪɚɫɱ𝜋∙జ = ͸͵,ͳͶ ∙ √ ଶ଴,଺ଷ,ଵସ∙ଶ = ͳͳͶ ɦɦ ……                           .(5.12) 
ɝɞɟ   ܳɪɚɫɱ = ʹͲ,ͳͻ ɥ/ɫ - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ; 
υ = ʹ ɦɫ − ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɨ ɬɪɭɛɚɦ; 
ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ D=133 ɦɦ (ȽɈɋɌ 
30732-2001). 
ɂɫɬɨɱɧɢɤɚɦɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɫɭɳɟɫɬɜɭɸɳɢɟ. 
ȼɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɴɟɞɢɧɟɧɧɭɸ ɫɢɫɬɟɦɭ, 
ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, ɯɨɡɹɣɫɬɜɟɧɧɵɟ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ 
ɧɭɠɞɵ, ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɜɵɞɟɥɹɸɬ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ. 
 
5.1.9 Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
 
Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ, ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 6.13: 
 
Ɋ = ߙ ቌ∑ Кͳ ∙ ܲܿcos 𝜑 + ∑ Кʹ ∙ ܲɬcos 𝜑 + ∑ Ʉɡ ∙ Ɋɨɫɜ + ∑ ɄͶ ∙ Ɋɧቍ,         ሺͷ.ͳ͵ሻ 
 
ɝɞɟ    Ɋ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ; 
α – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ ɢ ɡɚɜɢɫɹɳɢɣ 
ɨɬ ɟɟ ɩɪɨɬɹɠɟɧɧɨɫɬɢ, ɫɟɱɟɧɢɹ (1,05 – 1,1) ; 
Ʉ1, Ʉ2, Ʉ3, Ʉ4 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɪɨɫɚ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɱɢɫɥɨɦ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɟɫɨɜɩɚɞɟɧɢɣ ɩɨ ɜɪɟɦɟɧɢ ɢɯ ɪɚɛɨɬɵ; 
Ɋɫ – ɦɨɳɧɨɫɬɢ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ; 
Ɋɬ – ɦɨɳɧɨɫɬɢ, ɬɪɟɛɭɟɦɵɟ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɭɠɞ; 
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Ɋɨɜ – ɦɨɳɧɨɫɬɢ, ɬɪɟɛɭɟɦɵɟ ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ; 
cos φ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ. 
ȼ ɬɚɛɥɢɰɟ 5.3 ɨɩɪɟɞɟɥɟɧɵ ɧɚɝɪɭɡɤɢ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ. 
















































1 2 3 4 5 6 7 
ɋɢɥɨɜɵɟ ɩɨɬɪɟɛɢɬɟɥɢ  
1. Ʉɪɚɧ ɝɭɫɟɧɢɱɧɵɣ 
    ɆȽɄ-25ȻɊ 
ɲɬ 
1 49,5 49,5 0,7  
Ɇɟɥɤɢɣ ɫɬɪɨɢɬɟɥɶɧɵɣ 
ɢɧɫɬɪɭɦɟɧɬ 2 1,5 0,15 0,75  
3. ɋɜɚɪɨɱɧɚɹ ɦɚɲɢɧɚ 2 15 0,35 0,7  





 0,015 0,015 0,8  
2.Ȼɵɬɨɜɵɟ ɢ ɫɥɭɠɟɛɧɵɟ 
ɩɨɦɟɳɟɧɢɹ  2 0,003 0,8  
3.Ⱦɭɲɟɜɵɟ ɢ ɭɛɨɪɧɵɟ  0,096 0,003 0,8  





ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦ²  1 0,0002   
2. ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ  2 0.003   
3.Ɉɫɧɨɜɧɵɟ ɩɪɨɯɨɞɵ ɢ 
ɩɪɨɟɡɞɵ ɤɦ  2 5   
4. Ⱥɜɚɪɢɣɧɨɟ ɨɫɜɟɳɟɧɢɟ  2 0,0035   
 
Ɉɛɳɚɹ ɧɚɝɪɭɡɤɚ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ  
 ʟ = ͳ,ͳ ∙ ሺͳͺ + ͶͶ,͸ʹ + ͷ,ͲͲʹሻ = ͹Ͷ,͵ͺ ˍВ˕ 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ ɩɟɪɟɞɜɢɠɧɚɹ ɤɨɦɩɥɟɤɬɧɚɹ ɩɨɞɫɬɚɧɰɢɹ ɬɢɩɚ ɉɄɌɉ-
Ɍȼ ɦɨɳɧɨɫɬɶɸ 100ɤȼɬ, ɤɨɧɫɬɪɭɤɰɢɹ ɚɜɬɨɮɭɪɝɨɧ, ɝɚɛɚɪɢɬɵ 6.20×2.30 ɩɨ 
ȽɈɋɌ 14695 ɢ Ɍɍ 3412-017-02917889-2006. 
 Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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 𝑛 = ܲ ∙ ܧ ∙ ௦௉ˎ ,                                                                                                   ሺͷ.ͳͶሻ 
 
ɝɞɟ    Ɋ=0,4  ȼɬ/ɦ2 - ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, (ɩɪɨɠɟɤɬɨɪ ɉɁɋ-35); 
ȿ =2ɥɤ. - ɨɫɜɟɳɟɧɧɨɫɬɶ (ɬɟɪɪɢɬɨɪɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɪ-ɧɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ); 
s = 7565ɦ2 – ɪɚɡɦɟɪɵ ɩɥɨɳɚɞɤɢ, ɩɨɞɥɟɠɚɳɟɣ ɨɫɜɟɳɟɧɢɸ; 
Ɋɥ =500 ȼɬ– ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ  (ɉɁɋ-35); 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɧɚɣɞɟɧɧɵɟ ɜɵɲɟ ɜ ɮɨɪɦɭɥɭ 6.14 ɩɨɥɭɱɚɟɦ: 
 
 𝑛 = Ͳ,Ͷ ∙ ʹ ∙ ଻ହ଺ହହ଴଴ = ͳʹ˛˕.  
 
ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 18 ɩɪɨɠɟɤɬɨɪɨɜ ɫ 
ɪɚɫɫɬɚɧɨɜɤɨɣ ɩɨ ɩɟɪɢɦɟɬɪɭ ɩɥɨɳɚɞɤɢ. ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɪɚɣɨɧɧɵɟ ɫɟɬɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ȼ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɨɪɭɠɚɸɬ ɨɬɜɟɬɜɥɟɧɢɟ ɨɬ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɜɵɫɨɤɨɜɨɥɶɬɧɨɣ ɫɟɬɢ ɧɚ ɩɥɨɳɚɞɤɭ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ 
ɩɨɞɫɬɚɧɰɢɸ, ɦɨɳɧɨɫɬɶɸ 320 ɤȼɬ. Ɋɚɡɜɨɞɹɳɭɸ ɫɟɬɶ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ ɭɫɬɪɚɢɜɚɟɦ ɩɨ ɫɦɟɲɚɧɧɨɣ ɫɯɟɦɟ. ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɨɬ ɜɧɟɲɧɢɯ 
ɢɫɬɨɱɧɢɤɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɨɡɞɭɲɧɵɦ ɥɢɧɢɹɦ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 
 
5.1.10 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
ȼɫɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 12-136-2002 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ», ɉɉȻ-01-03 «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ». 
Ⱥɞɦɢɧɢɫɬɪɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɥɠɧɚ ɫɨɛɥɸɞɚɬɶ ɬɪɭɞɨɜɨɟ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɢɡɜɨɞɢɬɶ 
ɨɛɭɱɟɧɢɟ ɢ ɢɧɫɬɪɭɤɬɚɠ ɪɚɛɨɬɧɢɤɨɜ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɬɪɭɞɚ, ɜɵɩɨɥɧɹɬɶ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɟ ɪɚɛɨɱɢɯ (ɨɝɪɚɠɞɟɧɢɟ, ɨɫɜɟɳɟɧɢɟ, 
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ɡɚɳɢɬɧɵɟ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɬɞ.), 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ, ɭɫɬɪɨɣɫɬɜɚɦɢ, 
ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɫɩɟɰɨɞɟɠɞɚ, ɨɛɭɜɶ, 
ɤɚɫɤɢ), ɩɢɬɚɧɢɟɦ. ɉɢɬɶɟɜɨɣ ɜɨɞɨɣ ɢ ɦɵɥɨɦ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɧɨɪɦɚɦɢ, ɩɪɚɜɢɥɚɦɢ ɢ ɯɚɪɚɤɬɟɪɨɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. Ⱦɨɥɠɧɵ ɛɵɬɶ 
ɫɨɡɞɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ. 
ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɞɨɩɭɫɤɚɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɪɭɞɚ ɠɟɧɳɢɧ ɢ ɩɨɞɪɨɫɬɤɨɜ 
ɞɨ 18 ɥɟɬ. 
ɇɟɨɛɯɨɞɢɦɨ ɩɪɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬɚɯ ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ 
ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɋɚɛɨɱɢɟ ɢɦɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɞɨɩɭɫɤ. 
Ʉ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɦ ɪɚɛɨɬɚɦ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɢɫɬɭɩɢɬɶ ɬɨɥɶɤɨ 
ɩɪɢ ɧɚɥɢɱɢɢ ɉɉɊ, ɜ ɤɨɬɨɪɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɜɫɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ. 
Ⱦɨɥɠɧɵ ɛɵɬɶ ɪɟɲɟɧɵ ɨɫɧɨɜɧɵɟ ɜɨɩɪɨɫɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ: 
- ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɚ; 
- ɩɪɢɦɟɧɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɩɨ ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ; 
- ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɛɟɡɜɪɟɞɧɨɫɬɢ ɬɪɭɞɚ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 
ɬɨɤɫɢɱɧɵɯ, ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɢ ɤɢɫɥɨɬɧɵɯ ɜɟɳɟɫɬɜ; 
- ɨɝɪɚɠɞɟɧɢɟ ɢ ɨɫɜɟɳɟɧɢɟ ɨɩɚɫɧɵɯ ɡɨɧ ɢ ɡɚɳɢɬɚ ɤɚɠɞɨɝɨ 
ɪɚɛɨɬɧɢɤɚ. 
ȼɨ ɢɡɛɟɠɚɧɢɟ ɞɨɫɬɭɩɚ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ, ɬɟɪɪɢɬɨɪɢɸ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ ɨɝɪɚɞɢɬɶ ɜɪɟɦɟɧɧɵɦ ɨɝɪɚɠɞɟɧɢɟɦ. 
Ⱦɨ ɧɚɱɚɥɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ ɫɨɨɪɭɞɢɬɶ 




ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɭɫɬɚɧɨɜɢɬɶ  ɭɤɚɡɚɬɟɥɢ ɩɪɨɟɡɞɨɜ ɢ 
ɩɟɪɟɯɨɞɨɜ. Ɉɩɚɫɧɵɟ ɞɥɹ ɞɜɢɠɟɧɢɹ ɡɨɧɵ ɨɝɪɚɞɢɬɶ ɢɥɢ ɜɵɫɬɚɜɢɬɶ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɧɚɞɩɢɫɢ ɢ ɫɢɝɧɚɥɵ, ɜɢɞɢɦɵɟ ɜ ɞɧɟɜɧɨɟ ɢ ɧɨɱɧɨɟ ɜɪɟɦɹ. 
ɉɪɨɟɡɞɵ, ɩɪɨɯɨɞɵ, ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɟ ɩɥɨɳɚɞɤɢ ɪɟɝɭɥɹɪɧɨ  
ɨɱɢɳɚɬɶ ɨɬ ɦɭɫɨɪɚ, ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ ɢ ɧɢɱɟɦ ɧɟ ɡɚɝɪɨɦɨɠɞɚɬɶ. 
ȼ ɦɟɫɬɚɯ ɩɟɪɟɯɨɞɨɜ ɱɟɪɟɡ ɤɚɧɚɜɵ ɢ ɬɪɚɧɲɟɢ ɭɫɬɚɧɨɜɢɬɶ ɦɨɫɬɢɤɢ 
ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 0,8ɦ ɫ ɩɟɪɢɥɚɦɢ ɜɵɫɨɬɨɣ 1,0ɦ. 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ 
ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɞɨɫɬɚɬɨɱɧɨɦ ɨɫɜɟɳɟɧɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ɇɨɪɦɚɦɢ 
ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ» ȽɈɋɌ 12.1.046-85 [56]. 
ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɨɛɨɪɭɞɨɜɚɬɶ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ 
ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɪɚɛɨɬɚɸɳɢɯ. 
ɋɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɪɚɛɨɬɚɸɳɢɯ ɨɛɨɪɭɞɨɜɚɬɶ 
ɤɭɥɟɪɚɦɢ ɫ ɝɨɪɹɱɟɣ ɢ ɯɨɥɨɞɧɨɣ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ. ȼɨɞɭ ɩɪɢɜɨɡɢɬɶ ɩɨ ɦɟɪɟ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɡ ɪɚɫɱёɬɚ  1,0-1,5 ɥ ɡɢɦɨɣ; 3,0-3,5 ɥ ɥɟɬɨɦ ɧɚ ɨɞɧɨɝɨ 
ɱɟɥɨɜɟɤɚ ɜ ɞɟɧɶ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɞɥɹ ɩɢɬɶɟɜɵɯ ɰɟɥɟɣ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɧɢɠɟ 
8°ɋ ɢ ɧɟ ɜɵɲɟ 20°ɋ. 
Ɋɚɛɨɬɧɢɤɨɜ, ɤɨɬɨɪɵɟ ɩɨ ɭɫɥɨɜɢɹɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟ ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɨɤɢɧɭɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 
ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ. 
ɋɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ (ɜɤɥɸɱɚɹ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɟ ɦɟɫɬɚ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ) ɨɛɟɫɩɟɱɢɬɶ ɚɩɬɟɱɤɚɦɢ ɫ 
ɦɟɞɢɤɚɦɟɧɬɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ 
ɩɨɫɬɪɚɞɚɜɲɢɦ. 
ȿɦɤɨɫɬɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɦɟɫɬɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ, ɪɚɡɥɢɜɚ, ɪɚɡɞɚɱɢ 
ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɛɢɬɭɦɚ ɨɛɨɪɭɞɨɜɚɬɶ ɫɩɟɰɢɚɥɶɧɵɦɢ 




Ȼɵɬɨɜɨɣ ɦɭɫɨɪ ɢ ɧɟɱɢɫɬɨɬɵ ɫɥɟɞɭɟɬ ɪɟɝɭɥɹɪɧɨ ɭɞɚɥɹɬɶ ɫ ɬɟɪɪɢɬɨɪɢɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɟɣɫɬɜɭɸɳɢɯ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ. 
Ⱦɥɹ ɫɛɨɪɚ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ ɢ ɦɟɥɤɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ ɧɚ 
ɩɥɨɳɚɞɤɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɦɭɫɨɪɨɩɪɢёɦɧɵɟ ɛɭɧɤɟɪɵ. ɉɪɨɟɤɬɨɦ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɛɨɪ ɨɛɪɚɡɭɸɳɢɯɫɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɨɬɯɨɞɨɜ ɢ ɢɯ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɩɨɥɢɝɨɧɟ ɫ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
ɋɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɪɚɡɦɟɳɚɸɬɫɹ  ɨɬ ɪɚɡɝɪɭɡɨɱɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɛɭɧɤɟɪɨɜ, ɛɟɬɨɧɧɨ-ɪɚɫɬɜɨɪɧɵɯ ɭɡɥɨɜ, ɫɨɪɬɢɪɨɜɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ 
ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɜɵɞɟɥɹɸɳɢɯ ɩɵɥɶ, ɜɪɟɞɧɵɟ ɩɚɪɵ ɢ ɝɚɡɵ, ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɧɟ 
ɦɟɧɟɟ 50 ɦɟɬɪɨɜ. 
Ɂɟɦɥɸ ɢ ɡɟɦɟɥɶɧɵɟ ɭɝɨɞɶɹ, ɧɚɪɭɲɟɧɧɵɟ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɫɥɟɞɭɟɬ 
ɜɨɫɫɬɚɧɨɜɢɬɶ ɤ ɧɚɱɚɥɭ ɫɞɚɱɢ ɨɛɴɟɤɬɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. ȼ ɬɚɛɥɢɰɟ 6.4 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ. 
 
Ɍɚɛɥɢɰɚ5.4 -  ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Ʉ-ɜɨ ɉɪɢɦɟɱɚɧɢɹ 
ɓɢɬɵ ɫ ɧɚɛɨɪɨɦ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 
ɢɧɜɟɧɬɚɪɹ (ɬɢɩ ɓɉȺ) 
ɒɬ. 1 





ɩɨɦɟɳɟɧɢɣ ɢ ɤɥɚɞɨɜɨɣ 
ɒɬ. ɉɨ 1 ɲɬ. ɧɚ ɩɨɦɟɳɟɧɢɟ 
ɋɨɝɥɚɫɧɨ «ɉɪɚɜɢɥ ɝɥɚɜɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ» ɆȼȾ Ɋɨɫɫɢɢ 
ɉɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɚ 
ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 







ɷɤɫɩɥ. ɨɪɝɚɧɢɡɚɰɢɢ, ɩɪɨɪɚɛɨɦ 
Ɍɨ ɠɟ. ɉɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 
ɋɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɢ 
ɬɪɚɧɫɩɨɪɬɭ ɤɨɧɫɬɪɭɤɰɢɣ 
-//-  
Ɉɬɞɟɥɶɧɨ ɧɚ ɤɚɠɞɨɦ ɨɛɴɟɤɬɟ  ȼ 
ɨɛɴɟɦɟ ɢɧɫɬɪɭɤɰɢɢ ɍɩɪɚɜɥɟɧɢɹ 
ɆȼȾ Ɋɨɫɫɢɢ. ɉɪɨɢɡɜɨɞɢɬɫɹ 
ɩɪɨɪɚɛɨɦ 







ɤɨɦɚɧɞɵ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ   





ɤɨɦɚɧɞɵ   
ɋɨɡɞɚɧɢɟ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ 
ɞɨɛɪɨɜɨɥɶɧɨɣ ɩɨɠɚɪɧɨɣ 
ɞɪɭɠɢɧɵ ɢɡ ɱɢɫɥɚ ɪɚɛɨɬɚɸɳɢɯ. 
Ɉɛɟɫɩɟɱɟɧɢɟ ɫɜɹɡɶɸ ɬɟɥɟɮɨɧ 1 ɋɨɬɨɜɚɹ, ɪɚɞɢɨɫɜɹɡɶ 
 
ȼɫɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ, ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɵ ɜ ɨɛɥɚɫɬɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
 
5.1.11 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 
ɪɚɰɢɨɧɚɥɶɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
 
ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ. 
Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɫɨɯɪɚɧɟɧɢɸ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɹɜɥɹɟɬɫɹ 
ɩɨɫɬɨɹɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜɫɟɯ ɦɚɲɢɧ ɢ 
ɦɟɯɚɧɢɡɦɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɧɚ ɫɬɪɨɣɤɟ, ɬɨɱɧɨɟ ɢ ɤɚɱɟɫɬɜɟɧɧɨɟ ɜɵɩɨɥɧɟɧɢɟ 
ɜɫɟɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɜɪɟɦɟɧɧɵɯ ɩɨɞɴɟɡɞɧɵɯ ɞɨɪɨɝ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɭɳɟɫɬɜɭɸɳɚɹ ɚɜɬɨɞɨɪɨɝɚ. 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ ɧɚ ɩɥɨɳɚɞɤɟ ɧɟ ɢɦɟɸɬ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɢ ɧɟ ɡɚɝɪɹɡɧɹɸɬ ɫɬɨɤɢ ɥɢɜɧɟɜɵɯ ɜɨɞ (ɛɟɬɨɧɧɵɟ ɢ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɟ ɫɦɟɫɢ ɞɨɫɬɚɜɥɹɸɬɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɜ ɝɨɬɨɜɨɦ 
ɜɢɞɟ, ɢɡɨɥɹɰɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɯɨɥɨɞɧɵɦɢ ɦɚɫɬɢɤɚɦɢ). 
Ʉɪɭɩɧɨɨɛɥɨɦɨɱɧɵɟ ɨɬɯɨɞɵ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɤɥɚɞɢɪɭɸɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɜɵɞɟɥɟɧɧɨɦ ɞɥɹ ɷɬɨɣ ɰɟɥɢ 
ɭɱɚɫɬɤɟ ɢ, ɩɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ, ɜɵɜɨɡɹɬɫɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ ɉɨɞɪɹɞɱɢɤɚ ɧɚ 
ɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɟ ɫɜɚɥɤɢ, ɫɠɢɝɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɡɚɩɪɟɳɚɟɬɫɹ. Ⱦɥɹ ɫɛɨɪɚ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ ɢ ɦɟɥɤɨɝɨ 




ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɟ ɨɛɪɚɡɭɸɬɫɹ ɬɨɤɫɢɱɧɵɟ ɢ ɩɪɨɱɢɟ ɨɩɚɫɧɵɟ ɨɬɯɨɞɵ, 
ɩɨɞɥɟɠɚɳɢɟ ɭɬɢɥɢɡɚɰɢɢ, ɡɚɯɨɪɨɧɟɧɢɸ ɢɥɢ ɫɩɟɰɢɚɥɶɧɨɦɭ ɯɪɚɧɟɧɢɸ. 
Ʉɨ ɜɪɟɦɟɧɢ ɫɞɚɱɢ ɨɛɴɟɤɬɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɭ ɬɟɪɪɢɬɨɪɢɢ. 
Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɨɜ ɦɚɬɟɪɢɚɥɨɜ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɢ ɨɬɯɨɞɨɜ ɦɚɬɟɪɢɚɥɨɜ ɜ 
ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨ ɩɪɢɥɨɠɟɧɢɸ Ȼ, ɊȾɋ 82-202-96 ɢ 
ɞɨɩɨɥɧɟɧɢɹ ɤ ɧɟɦɭ (ɞɚɬɚ ɜɜɟɞɟɧɢɹ 1998-01-01) ɢ ɩɪɢɜɨɞɢɬɶɫɹ ɜ ɪɚɡɞɟɥɟ 
ɩɪɨɟɤɬɚ «ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ». 
5.1.12 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɋɦ. ɝɪɚɮɢɱɟɫɤɭɸ ɱɚɫɬɶ ɥɢɫɬ 11. 
5.2 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
ɋɟɬɟɜɵɟ ɦɨɞɟɥɢ – ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɟ ɫɪɟɞɫɬɜɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɉɧɢ ɧɚɝɥɹɞɧɨ ɨɬɪɚɠɚɸɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɢ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɪɚɛɨɬɚɦɢ. 
ɋɟɬɟɜɵɟ ɦɨɞɟɥɢ ɩɨɡɜɨɥɹɸɬ ɜɵɞɟɥɹɬɶ ɪɚɛɨɬɵ, ɨɬ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɨɛɳɚɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɨɛɴɟɤɬɚ (ɪɚɛɨɬɵ ɤɪɢɬɢɱɟɫɤɨɝɨ ɩɭɬɢ). 
ɋɟɬɟɜɚɹ ɦɨɞɟɥɶ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɝɪɚɮɢɱɟɫɤɢ ɫ ɪɚɫɫɱɢɬɚɧɧɵɦɢ 










6. ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɋɦɟɬɧɵɟ ɪɚɫɱɟɬɵ, ɜɵɩɨɥɧɹɟɦɵɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ 
ɧɨɪɦɚɬɢɜɨɜ ɰɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɇɐɋ), ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ 
ɢɧɜɟɫɬɢɰɢɣ (ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ) ɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɆȾɋ 81-02-
12-2011 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɫɦɟɬɧɵɯ ɧɨɪɦɚɬɢɜɨɜ» – ɭɤɪɭɩɧɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɰɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɢ ɢɧɠɟɧɟɪɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. 
ɉɨɤɚɡɚɬɟɥɢ ɇɐɋ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
– ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɨɬɜɟɱɚɸɳɢɟ ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɦ ɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɫɨɜɪɟɦɟɧɧɵɯ ɨɛɴɟɤɬɚɦ ɩɨɜɬɨɪɧɨ ɩɪɢɦɟɧɹɟɦɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ɬɢɩɨɜɚɹ ɩɪɨɟɤɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ), ɚ ɬɚɤɠɟ ɡɚɬɪɚɬɵ ɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɬɢɩɨɜɵɯ (ɩɨɜɬɨɪɧɨ ɩɪɢɦɟɧɹɟɦɵɯ) ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ;  
– ɡɚɬɪɚɬɵ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 
ɞɨɤɭɦɟɧɬɚɦɢ ɜ ɫɮɟɪɟ ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɨɛɴɟɤɬɚ ɜ ɧɨɪɦɚɥɶɧɵɯ (ɫɬɚɧɞɚɪɬɧɵɯ) ɭɫɥɨɜɢɹɯ, ɧɟ 
ɨɫɥɨɠɧɟɧɧɵɯ ɜɧɟɲɧɢɦɢ ɮɚɤɬɨɪɚɦɢ; 
– ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ 
(ɦɟɯɚɧɢɡɦɨɜ); ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɢ ɫɦɟɬɧɭɸ ɩɪɢɛɵɥɶ; ɡɚɬɪɚɬɵ ɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ; ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɥɭɱɟɧɢɟɦ 
ɡɚɤɚɡɱɢɤɨɦ ɢ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɩɪɨɜɟɞɟɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɫɨɝɥɚɫɨɜɚɧɢɣ ɩɨ 




– ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɧɨ-ɢɡɵɫɤɚɬɟɥɶɫɤɢɟ ɪɚɛɨɬɵ ɢ ɷɤɫɩɟɪɬɢɡɭ ɩɪɨɟɤɬɚ, 
ɫɨɞɟɪɠɚɧɢɟ ɫɥɭɠɛɵ ɡɚɤɚɡɱɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɫɬɪɨɢɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ, 
ɪɟɡɟɪɜ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ. 
 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɬɨɢɦɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɨɛɴɟɤɬɚ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɇɐɋ 
81-02-02 «Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɡɞɚɧɢɹ» 
ɉɪɨɝɧɨɡɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫ ɱɢɫɬɨɜɨɣ ɨɬɞɟɥɤɨɣ ɨɛɳɟɣ 
ɩɥɨɳɚɞɶɸ 2849.72 ɤɜ.ɦ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɝɧɨɡɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɥɚɧɢɪɭɟɦɨɝɨ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ 
ɨɛɴɟɤɬɚ ɜ ɪɟɝɢɨɧɚɥɶɧɨɦ ɪɚɡɪɟɡɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɭɱɢɬɵɜɚɸɳɢɯ ɪɟɝɢɨɧɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɪɟɝɢɨɧɚɥɶɧɨ-
ɤɥɢɦɚɬɢɱɟɫɤɢɟ, ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢ ɞɪɭɝɢɟ ɭɫɥɨɜɢɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɮɨɪɦɭɥɟ:  
           
(6.1) 
ɝɞɟ ɇЦɋi - ɢɫɩɨɥɶɡɭɟɦɵɣ ɩɨɤɚɡɚɬɟɥɶ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɦɟɬɧɨɝɨ 
ɧɨɪɦɚɬɢɜɚ - ɭɤɪɭɩɧɟɧɧɨɝɨ ɧɨɪɦɚɬɢɜɚ ɰɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɤɨɧɤɪɟɬɧɨɦɭ 
ɨɛɴɟɤɬɭ ɞɥɹ ɛɚɡɨɜɨɝɨ ɪɚɣɨɧɚ (Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ) ɜ ɭɪɨɜɧɟ ɰɟɧ ɧɚ ɧɚɱɚɥɨ 
ɬɟɤɭɳɟɝɨ ɝɨɞɚ; 
N - ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 
ɫɦɟɬɧɨɝɨ ɧɨɪɦɚɬɢɜɚ - ɭɤɪɭɩɧɟɧɧɨɝɨ ɧɨɪɦɚɬɢɜɚ ɰɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ 
ɤɨɧɤɪɟɬɧɨɦɭ ɨɛɴɟɤɬɭ ɞɥɹ ɛɚɡɨɜɨɝɨ ɪɚɣɨɧɚ (Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ) ɜ ɭɪɨɜɧɟ ɰɟɧ 
ɧɚ ɧɚɱɚɥɨ ɬɟɤɭɳɟɝɨ ɝɨɞɚ; 
M - ɦɨɳɧɨɫɬɶ ɩɥɚɧɢɪɭɟɦɨɝɨ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɨɛɴɟɤɬɚ (ɨɛɳɚɹ ɩɥɨɳɚɞɶ, 
ɤɨɥɢɱɟɫɬɜɨ ɦɟɫɬ, ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɢ ɬ.ɞ.); 
ɂ ɉɊ - ɩɪɨɝɧɨɡɧɵɣ ɢɧɞɟɤɫ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɆȾɋ 81-02-
12-2011 ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɧɞɟɤɫɨɜ ɰɟɧ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɩɨ ɜɢɞɚɦ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
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ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɩɪɨɝɧɨɡɚ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ; 
Кɬɪ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɰɟɧ ɛɚɡɨɜɨɝɨ ɪɚɣɨɧɚ (Ɇɨɫɤɨɜɫɤɚɹ 
ɨɛɥɚɫɬɶ) ɤ ɭɪɨɜɧɸ ɰɟɧ ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɩɪɢɦɟɧɹɟɦɵɣ ɩɪɢ 
ɪɚɫɱɟɬɟ ɩɥɚɧɢɪɭɟɦɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɨɜ, ɮɢɧɚɧɫɢɪɭɟɦɵɯ ɫ 
ɩɪɢɜɥɟɱɟɧɢɟɦ ɫɪɟɞɫɬɜ ɮɟɞɟɪɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɦɟɬɧɵɯ ɧɨɪɦɚɬɢɜɨɜ - ɧɨɪɦɚɬɢɜɨɜ ɰɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
ɜɟɥɢɱɢɧɚ ɭɤɚɡɚɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɟɪɟɯɨɞɚ ɟɠɟɝɨɞɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɩɪɢɤɚɡɚɦɢ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
Кɪɟɝ  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɟɝɢɨɧɚɥɶɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɨɬɥɢɱɢɹ ɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɹɯ) 
ɜ ɪɟɝɢɨɧɚɯ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɛɚɡɨɜɨɦɭ ɪɚɣɨɧɭ 
(ɉɪɢɥɨɠɟɧɢɟ №1 ɤ ɆȾɋ 81-02-12-2011) = 1,09; 
Кɋ  - ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɞɨɪɨɠɚɧɢɟ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɉɪɢɥɨɠɟɧɢɟ 
№3 ɤ ɆȾɋ 81-02-12-2011) = 1,0 ; 
Кɡɨɧ  - ɤɨɷɮɮɢɰɢɟɧɬ ɡɨɧɢɪɨɜɚɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɧɢɰɭ ɜ ɫɬɨɢɦɨɫɬɢ 
ɪɟɫɭɪɫɨɜ ɜ ɩɪɟɞɟɥɚɯ ɪɟɝɢɨɧɚ (ɉɪɢɥɨɠɟɧɢɟ №2 ɤ ɆȾɋ 81-02-12-2011) = 1,0; 
ɇȾɋ - ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ = 18%. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɹ ɩɪɨɝɧɨɡɧɨɝɨ ɢɧɞɟɤɫɚ-ɞɟɮɥɹɬɨɪɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
ɂ ɉɊ = ɂɧ.ɫɬɪ. / 100 × (100 + 
ɂɩɥ.ɩ.−ଵ଴଴ଶ ) / 100=ͳͲͶ,ʹ/ͳͲͲ*ሺͳͲͲ+ ଵ଴ସ,ହ−ଵ଴଴ଶ ሻ/ͳͲͲ = ͳ,Ͳ͸  
ɝɞɟ ɂɧ.ɫɬɪ. - ɢɧɞɟɤɫ ɰɟɧ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɩɨ ɜɢɞɚɦ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɫɬɪɨɤɟ «Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ (ɢɧɜɟɫɬɢɰɢɢ)», 
ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɩɪɨɝɧɨɡɚ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ, ɨɬ ɞɚɬɵ ɭɪɨɜɧɹ ɰɟɧ, ɩɪɢɧɹɬɨɝɨ ɜ ɇɐɋ, ɞɨ ɩɥɚɧɢɪɭɟɦɨɣ ɞɚɬɵ 
ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɜ ɩɪɨɰɟɧɬɚɯ; 
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ɂɩɥ.ɩ. - ɢɧɞɟɤɫ ɰɟɧ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɩɨ ɜɢɞɚɦ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɫɬɪɨɤɟ «Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ (ɢɧɜɟɫɬɢɰɢɢ)», 
ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɩɪɨɝɧɨɡɚ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ, ɧɚ ɩɥɚɧɢɪɭɟɦɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɜ 
ɩɪɨɰɟɧɬɚɯ. 
 
Ɍɚɛɥɢɰɚ 6.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
№ 














1 2 3 4 5 6 7 
1 ɋɬɨɢɦɨɫɬɶ ɨɛɳɟɣ ɩɥɨɳɚɞɢ 
ɇɐɋ 81-02-02 2014 
 Ɍɚɛɥɢɰɚ 02-02-001. 
ɪɚɫɰɟɧɤɚ 02-02-001-01 
1 










    1   
5 
ɋɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɠɢɥɨɝɨ ɞɨɦɚ ɫ ɭɱɟɬɨɦ 
ɫɟɣɫɦɢɱɧɨɫɬɢ  
        114302.2692 
  
ɉɨɩɪɚɜɨɱɧɵɟ 
ɤɨɷɮɮɢɰɢɟɧɬɵ            
6 
ɉɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɟɪɟɯɨɞɚ ɨɬ ɛɚɡɨɜɨɝɨ 
ɪɚɣɨɧɚ (Ɇɨɫɤɨɜɫɤɚɹ 
ɨɛɥɚɫɬɶ) ɤ ɌȿɊ 







ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɪɚɡɪɟɡɟ 
ɫɭɛɴɟɤɬɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ" 































    1.09   
  





        124589.4734 
  
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ    ɦɟɫ. 9,5     
  ɇɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  01.07.2016         
  Ɉɤɨɧɱɚɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  15.04.2017         
  
Ɋɚɫɱɟɬ ɢɧɞɟɤɫɚ-ɞɟɮɥɹɬɨɪɚ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɤɚɡɚɬɟɥɟɣ 
Ɇɢɧɷɤɨɧɨɦɪɚɡɜɢɬɢɹ 
Ɋɨɫɫɢɢ: ɂɧ.ɫɬɪ. ɫ 2014 ɩɨ 
2016 = 104.2%;  







    1.06   
  
ȼɫɟɝɨ ɫɬɨɢɦɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫ ɭɱɟɬɨɦ 
ɫɪɨɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
        132064.8418 
  ɇȾɋ  ɇɚɥɨɝɨɜɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ  % 18   23771.67153 
  ȼɫɟɝɨ ɫ ɇȾɋ          155836.5134 
 
ɂɡ ɩɪɨɢɡɜɟɞɟɧɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨɥɭɱɚɟɦ ɩɪɨɝɧɨɡɢɪɭɟɦɭɸ ɫɦɟɬɧɭɸ ɫɬɨɢɦɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ – 155 836 513,4 ɪ. 
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6.2 Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɜɢɞ ɪɚɛɨɬɵ 
 
Ʌɨɤɚɥɶɧɵɟ ɫɦɟɬɵ ɫɨɫɬɚɜɥɹɸɬ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ ɧɚ 
ɨɫɧɨɜɟ ɨɛɴёɦɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɱɟɪɬɟɠɚɦ, ɫɩɟɰɢɮɢɤɚɰɢɹɦ ɢ ɞɪɭɝɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɪɢɧɹɬɵɯ ɦɟɬɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ.  Ɉɧɢ 
ɞɟɥɹɬɫɹ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ, ɫɩɟɰɢɚɥɶɧɵɟ, ɜɧɭɬɪɟɧɧɢɟ ɫɚɧɢɬɚɪɧɨ – 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ 
ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧ ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɨɝɨ 
ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ. 
ɋɦɟɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɫɨɫɬɚɜɥɟɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɆȾɋ 81-35.2004 
«Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». 
Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɢɦɟɧɟɧɵ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ 
ɟɞɢɧɢɱɧɵɟ ɪɚɫɰɟɧɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɨɜ ɩɪɨɦɵɲɥɟɧɧɨ – ɝɪɚɠɞɚɧɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɫɨɫɬɚɜɥɟɧɢɟ ɜ ɧɨɪɦɚɯ ɢ 
ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ 2001ɝ. (ɪɟɞɚɤɰɢɹ 2010). 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɦɟɬɵ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɛɚɡɢɫɧɨ – 
ɢɧɞɟɤɫɧɵɣ ɦɟɬɨɞ. 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɩɟɪɟɫɱɢɬɚɧɚ ɜ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ ɧɚ 1 ɤɜ. 2017ɝ. ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɞɟɤɫɚ ɩɟɪɟɫɱɟɬɚ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ. 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɦɨɧɨɥɢɬɧɨɝɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɫɨɫɬɚɜɢɥɚ 
13664383.46 ɪ. 
 
6.2.1 Ⱥɧɚɥɢɡ ɅɋɊ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɦɨɧɨɥɢɬɧɨɝɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 
 






Ɍɚɛɥɢɰɚ 6.2 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨ ɫɨɫɬɚɜɧɵɦ 
ɷɥɟɦɟɧɬɚɦ 
ɗɥɟɦɟɧɬɵ ɋɭɦɦɚ, ɪɭɛ. ȼ ɬɟɤ.ɰɟɧɚɯ ɍɞɟɥɶɧɵɣ ɜɟɫ, % 
ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɜɫɟɝɨ 1458522 9932535 72.7 
ɜ ɬɨɦ ɱɢɫɥɟ: 
   ɦɚɬɟɪɢɚɥɵ 1218682 8299224 60.7 
ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ 149427.3 1017600 7.4 
ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 108534 739117 5.4 
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 101954 694305 5.1 










ɇɚ ɪɢɫɭɧɤɟ 6.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨ 
ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ
 



















ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɞɢɚɝɪɚɦɦɵ ɜɢɞɧɨ, ɱɬɨ ɩɨ ɫɬɪɭɤɬɭɪɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ 
ɪɚɫɱɟɬɚ ɨɫɧɨɜɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɜ ɪɚɡɦɟɪɟ 
8299224,0 ɪɭɛɥɟɣ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 60% ɨɬ ɨɛɳɟɣ ɫɬɨɢɦɨɫɬɢ 
ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 
 
6.3 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ 
ɬɟɯɧɢɱɟɫɤɢɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ 
ɫɨɫɬɚɜɥɹɸɬ ɨɫɧɨɜɭ ɤɚɠɞɨɝɨ ɩɪɨɟɤɬɚ. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɫɥɭɠɚɬ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɚ ɩɪɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɢ ɭɬɜɟɪɠɞɟɧɢɹ ɩɪɨɟɤɬɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Ɍɚɛɥɢɰɚ – 6.3 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ. ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 
ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ, ɦ2 820.87 
ɉɥɨɳɚɞɶ ɡɞɚɧɢɹ ɨɛɳɚɹ, ɦ2 2849.72 
ɉɥɨɳɚɞɶ ɡɞɚɧɢɹ ɩɨɥɟɡɧɚɹ, ɦ2 2238.2 
Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ. ɲɬ. 3 
ȼɵɫɨɬɚ ɷɬɚɠɚ. ɦ 3.6 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ. ɜɫɟɝɨ. ɦ3 10162.95 
ɉɪɨɝɧɨɡɢɪɭɟɦɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɜɫɟɝɨ. ɪɭɛ. 155836513.4 
ɉɪɨɝɧɨɡɢɪɭɟɦɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɦ2 ɨɛɳɟɣ ɩɥɨɳɚɞɢ, ɪ 54684,85 
ɉɪɨɝɧɨɡɢɪɭɟɦɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɦ3 ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɨɛɴɟɦɚ, ɪ 15333.79 







ȼ ɞɚɧɧɨɦ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɟɤɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɬɨɪɝɨɜɨ-ɜɵɫɬɚɜɨɱɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɨ ɩɪ. Ɇɟɬɚɥɥɭɪɝɨɜ ɝ.Ʉɪɚɫɧɨɹɪɫɤɚ. 
ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɟɝɨ ɰɟɥɢ ɢ ɡɚɞɚɱɢ ɨɩɪɟɞɟɥɢɥɢ ɥɨɝɢɤɭ ɢ 
ɫɬɪɭɤɬɭɪɭ ɩɪɨɟɤɬɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɢ 
ɞɨɫɬɢɝɧɭɬɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 
 ȼɵɩɨɥɧɟɧɵ ɨɫɧɨɜɧɵɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɟ ɱɟɪɬɟɠɢ ɩɨ 
ɨɛɴɟɤɬɭ, ɜ ɤɨɬɨɪɨɦ ɪɟɲɟɧɵ ɜɨɩɪɨɫɵ ɩɥɚɧɢɪɨɜɤɢ, ɨɬɞɟɥɤɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɟɪɟɦɟɳɟɧɢɣ ɜɧɭɬɪɢ ɡɞɚɧɢɹ., ɩɪɨɢɡɜɟɞɟɧ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧ, 
ɨɤɨɧ, ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ; 
 ɉɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɨɫɧɨɜɧɵɯ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɡɞɚɧɢɹ. 
Ɋɚɫɫɱɢɬɚɧɵ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɦɨɧɨɥɢɬɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ: ɩɟɪɟɤɪɵɬɢɟ, ɨɩɟɪɬɨɟ 
ɩɨ ɤɨɧɬɭɪɭ, ɛɚɥɤɢ, ɤɨɥɨɧɧɵ. 
 Ɉɫɭɳɟɫɬɜɥɟɧɨ ɜɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɹ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɩɟɪɟɤɪɵɬɢɹ: ɪɟɛɪɢɫɬɨɝɨ ɢ 
ɩɟɪɟɤɪɵɬɢɹ ɨɩɟɪɬɨɝɨ ɩɨ ɤɨɧɬɭɪɭ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɛɵɥɨ ɪɟɲɟɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɬɨɪɨɣ ɜɢɞ ɩɟɪɟɤɪɵɬɢɹ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨɟ ɢ ɦɟɧɟɟ 
ɦɚɬɟɪɢɚɥɨɟɦɤɨɟ. 
 ɉɪɨɢɡɜɟɞɟɧɨ ɜɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɜɵɛɪɚɧɵ ɡɚɛɢɜɧɵɟ ɫɜɚɢ ɞɥɢɧɧɨɣ 10 ɦ, ɤɚɤ 
ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɢ ɷɤɨɧɨɦɢɱɧɵɟ 
 Ɋɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɦɨɧɨɥɢɬɧɨɝɨ 
ɤɚɪɤɚɫɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɣ ɩɨɞɨɛɪɚɧɵ ɨɫɧɨɜɧɵɟ ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ, 
ɩɨɪɹɞɨɤ ɢ ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ 
ɦɨɧɨɥɢɬɧɨɝɨ ɤɚɪɤɚɫɚ. 
 Ɋɚɡɪɚɛɨɬɚɧ ɨɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɧɚ 
ɜɨɡɜɟɞɟɧɢɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ, ɚ ɬɚɤɠɟ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɫɟɬɟɜɨɣ ɝɪɚɮɢɤ, 
ɢɬɨɝɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɧɚɝɥɹɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɫɧɨɜɧɵɯ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɡɞɚɧɢɹ ɬɨɪɝɨɜɨ-
ɜɵɫɬɚɜɨɱɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. ɋɨɤɪɚɳɟɧɢɹ ɫɪɨɤɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ 1,5 ɦɟɫɹɰɚ 
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ɨɛɴɹɫɧɹɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɪɚɛɨɬɚɦɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɨɜɪɟɦɟɧɧɨɣ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. 
 ɋɨɫɬɚɜɥɟɧɵ ɥɨɤɚɥɶɧɵɟ ɫɦɟɬɧɵɟ ɪɚɫɱɟɬɵ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ  
ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɨɛɴɟɤɬɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ, ɫɜɨɞɧɵɣ ɫɦɟɬɧɵɣ 
ɪɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɨɜɟɞɟɧ ɢɯ ɫɬɪɭɤɬɭɪɧɵɣ ɚɧɚɥɢɡ, 
ɪɚɫɫɱɢɬɚɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ.  
 Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ɨɬɪɚɠɚɟɬ ɨɫɧɨɜɧɵɟ ɪɟɲɟɧɢɹ, ɩɪɢɧɹɬɵɟ ɜ 
ɩɪɨɟɤɬɟ 
ȼ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ ɛɵɥɚ ɢɡɭɱɟɧɚ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɢ ɩɪɚɜɨɜɚɹ 
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18 ɋɉ 22.13330.2011 Ɉɫɧɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.01-83*. ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ: 
Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ,2010 – 166ɫ. 
19 ɋɉ 24.13330.2011 ɋɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.03-85. ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ: Ɇɢɧɪɟɝɢɨɧ 
Ɋɨɫɫɢɢ,2010 – 74ɫ.\ 
20 ɋɌɈ 86621964-002-2011 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ 
ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɝɪɭɧɬɨɜ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ.- ȼɜɟɞ 
22.04.2011.-Ʉɪɚɫɧɨɹɪɫɤ: ɋɎɍ, 2011.-53ɫ. 
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21 ɉɨɫɨɛɢɟ ɤ ɋɇɢɉ 2.03.01-84 ɉɨɫɨɛɢɟ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɪɨɫɬɜɟɪɤɨɜ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɤɨɥɨɧɧɵ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ. – ȼɜɟɞ. 30.11.1984. Ɇɨɫɤɜɚ ɐɇɂɂɩɪɨɦɡɞɚɧɢɣ, 1985. – 38ɫ. 
22 ɋɨɪɨɱɚɧ, ȿ.Ⱥ. Ɉɫɧɨɜɚɧɢɹ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɩɨɞɡɟɦɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɫɩɪɚɜɨɱɧɢɤ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ / ȿ.Ⱥ. ɋɨɪɨɱɚɧ, ɘ.Ƚ. Ɍɪɨɮɢɦɟɧɤɨɜ. – Ɇ.: 
ɋɬɪɨɣɢɡɞɚɬ, 1985.480ɫ. 
23 ɋɉ 52-101-2003 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɚɪɦɚɬɭɪɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹɋɇɢɉ 
2.03.01-84. – ȼɜɟɞ. 25.12.2003. – Ɇɨɫɤɜɚ: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2004. – 177ɫ. 
24 ɋɇɢɉ 2.03.01-84*. Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. 
ɇɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. .-ɜɜɟɞ. 25.08.1988.- Ɇɨɫɤɜɚ.: Ƚɨɫɫɬɪɨɣ ɋɋɋɊ, 1989. 
— 79 ɫ. 
25 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɦɧɨɝɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ. – Ʉɪɚɫɧɨɹɪɫɤ .: ɋɎɍ, 2011 – 95 ɫ. 
26 Ʉɭɡɧɟɰɨɜ, ȼ.ɋ. ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɧɨɝɨɷɬɚɠɧɵɯ 
ɡɞɚɧɢɣ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ/ ȼ.ɋ. Ʉɭɡɧɟɰɨɜ. – Ɇɨɫɤɜɚ: ɂɡɞɚɬɟɥɶɫɬɜɨ 
Ⱥɫɫɨɰɢɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɜɭɡɨɜ, 2010. – 197 ɫ. 
27 ȽɈɋɌ 21.503-80. Ʉɨɧɫɬɪɭɤɰɢɢ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ. 
Ɋɚɛɨɱɢɟ ɱɟɪɬɟɠɢ . – ȼɜɟɞ.22.10.1980 – Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 1981., 23ɫ. 
28  ɉɨɫɨɛɢɟ ɤ ɋɇɢɉ 2.03.01-84 ɉɨɫɨɛɢɟ Ⱥɪɦɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ 
ɦɨɧɨɥɢɬɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɡɞɚɧɢɣ. ɉɨɫɨɛɢɟ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ. – ȼɜɟɞ. 
17.09.2007. – Ɇɨɫɤɜɚ: ɎȽɍɉ ɇɂɐ ɋɬɪɨɢɬɟɥɶɫɬɜɨ, 2007. -  
29 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɦɧɨɝɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ  ɩɪɨɟɤɬɭ ɞɥɹ 
ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ: 290500, 291400/ ɫɨɫɬ. Ɉ.ɉ.Ɇɟɞɜɟɞɟɜɚ. 
Ʉɪɚɫɧɨɹɪɫɤ: ɋɢɛɢɪɫɤɢɣ Ɏɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, 2004. - 93 ɫ. 
30 Ɇɚɧɞɪɢɤɨɜ, Ⱥ.ɉ. ɉɪɢɦɟɪɵ ɪɚɫɱɟɬɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ/ Ⱥ.ɉ. Ɇɚɧɞɪɢɤɨɜ. – Ɇɨɫɤɜɚ.: ɋɬɪɨɣɢɡɞɚɬ, 1989. – 430 ɫ. 
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31 ɋɉ 48.13330.2011 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 12-01-2004. ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ: 
Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ,2010 – 17ɫ. 
32 ɋɉ 70.13330.2012 ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 3.03.01-87. ȼɜɟɞ. 1.01.2013. – Ɇɨɫɤɜɚ: 
Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ,2012 – 170 ɫ. 
33 ɋɉ 12-136-2002 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. 
ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ /  ȼɜɟɞ. 1.01.2003. Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ,2003 – 9 ɫ. 
34 ɆȾɋ 12-29.2006. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ 
ɨɮɨɪɦɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ /  Ƚɨɫɫɬɪɨɣ. – Ɇ.: ɐɇɂɂɈɆɌɉ, 2006, 
7ɫ. 
35 Ʉɚɬɚɥɨɝ ɫɪɟɞɫɬɜ ɦɨɧɬɚɠɚ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ. - Ɇ.: ɐɇɂɂɈɆɌɉ Ƚɨɫɫɬɪɨɹ ɋɋɋɊ, 1985. - 178 ɫ. 
36 ɒɜɢɞɟɧɤɨ, ȼ.ɂ. Ɇɨɧɬɚɠ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ: ɭɱɟɛɧɨɟ 
ɩɨɫɨɛɢɟ / ȼ.ɂ. ɒɜɢɞɟɧɤɨ. – Ɇ.: ȼɵɫɲ. ɲɤ.,1987. 423 ɫ. 
37 ȼɵɛɨɪ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɩɪɨɦɵɲɥɟɧɧɵɯ  ɢ 
ɝɪɚɠɞɚɧɫɤɢɯ ɡɞɚɧɢɣ: ɦɟɬɨɞ. ɭɤɚɡɚɧɢɹ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɞɥɹ 
ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 290300 «ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ» / ɫɨɫɬ. Ʉ. Ƚ. Ⱥɛɪɚɦɨɜɢɱ. – Ʉɪɚɫɧɨɹɪɫɤ: ɄɪɚɫȽȺɋȺ, 1989. 34ɫ. 
38 ȿɇɢɊ Ɉɛɳɚɹ ɱɚɫɬɶ / Ƚɨɫɫɬɪɨɣ ɋɋɋɊ. – Ɇ.: ɉɪɟɣɫɤɭɪɚɧɬ. – 1987ɝ.  
39  ȿɇɢɊ ɋɛɨɪɧɢɤ 1. ȼɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɟ ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɛɨɬɵ / 
Ƚɨɫɫɬɪɨɣ ɋɋɋɊ. – Ɇ.: ɉɪɟɣɫɤɭɪɚɧɬ. – 1987 ɝ. 
40 ȿɇɢɊ ɋɛɨɪɧɢɤ 2. Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ / Ƚɨɫɫɬɪɨɣ ɋɋɋɊ. – Ɇ.: 
ɉɪɟɣɫɤɭɪɚɧɬ. – 1987 ɝ. 
41 ȿɇɢɊ ɋɛɨɪɧɢɤ 3. Ʉɚɦɟɧɧɵɟ ɪɚɛɨɬɵ/ Ƚɨɫɫɬɪɨɣ ɋɋɋɊ. – Ɇ.: 
ɉɪɟɣɫɤɭɪɚɧɬ. – 1987 ɝ. 
42 ȿɇɢɊ ɋɛɨɪɧɢɤ 4-1. Ɇɨɧɬɚɠ ɫɛɨɪɧɵɯ ɢ ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɵɯ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ / Ƚɨɫɫɬɪɨɣ ɋɋɋɊ. – Ɇ.: ɉɪɟɣɫɤɭɪɚɧɬ. – 1987 ɝ. 
43 ȿɇɢɊ ɋɛɨɪɧɢɤ 12. ɋɜɚɣɧɵɟ ɪɚɛɨɬɵ / Ƚɨɫɫɬɪɨɣ ɋɋɋɊ. – Ɇ.: 
ɉɪɟɣɫɤɝɪɚɧɬɢɡɞɚɬ. – 1987 ɝ. 
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44 ɋɇɢɉ 1..4.03-85* ɇɨɪɦɵ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɡɚɞɟɥɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ  ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. ɑɚɫɬɶ 1. / ȼɜɟɞ. 
1.06.1990 ɝ. – Ɇ.: Ƚɨɫɫɬɪɨɣ.- 1990 ɝ.- 280 ɫ. 
45 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɋɟɬɟɜɵɟ ɦɨɞɟɥɢ: 
ɦɟɬɨɞ. ɭɤɚɡɚɧɢɹ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ɉɪɝɚɧɢɡɚɰɢɹ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ» / ɫɨɫɬ. ɂ.ɂ. Ɍɟɪɟɯɨɜɚ, Ʌ. ɇ. ɉɚɧɚɫɟɧɤɨ. – 
Ʉɪɚɫɧɨɪɹɪɫɤ: Ʉɪɚɫ ȽȺɋȺ, 2005. - 36 ɫ. 
46 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɝɟɧɟɪɚɥɶɧɵɯ ɩɥɚɧɨɜ: ɦɟɬɨɞ. ɭɤɚɡɚɧɢɹ ɤ 
ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ, ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ / ɫɨɫɬ. 
Ʌ.ɇ. ɉɚɧɚɫɟɧɤɨ, Ɉ.ȼ. ɋɥɚɤɨɜɚ – Ʉɪɚɫɧɨɹɪɫɤ: ɋɎɍ ɂȺɋ, 2007. – 77ɫ. 
47 Ⱦɢɤɦɚɧ, Ʌ. Ʉ. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ: ɭɱɟɛɧɢɤ 
ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ȼɍɁɨɜ/ Ʌ.Ƚ. Ⱦɢɤɦɚɧ. – Ɇ.: Ɋɨɫɫɬɪɣ, 2003. 512ɫ. 
48 ȽɈɋɌ 12.1.046-85 ɇɨɪɦɵ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ. – 
ȼɜɟɞ. 25.04.1985. – Ɇɨɫɤɜɚ: ɐɇɂɂɈɆɌɉ Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1985. – 28ɫ. 
49 ɍɇɢɊ. ɋɛɨɪɧɢɤ ɧɨɪɦ ɜɪɟɦɟɧɢ ɢ ɪɚɫɰɟɧɨɤ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ 
ɪɚɛɨɬɵ. – Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1989. 201 ɫ. 
50 ɆȾɋ 81-35-2004 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ. 
ȼɜɟɞ.: 9.03.2004  – Ɇɨɫɤɜɚ: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2004 – 12 ɫ. 
51 ɆȾɋ 81-33.2004 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɜɟɥɢɱɢɧɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ȼɜɟɞ. 12.01.2004 . – Ɇɨɫɤɜɚ: 
Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2004– 13 ɫ. 
52 ɆȾɋ  81-25-2001 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɜɟɥɢɱɢɧɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ȼɜɟɞ 01.03.2001 – Ɇɨɫɤɜɚ: 
Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2001 – 9 ɫ. 
53 ɆȾɋ 81-1.99 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɊɎ. ȼɜɟɞ. 26.04.1999  – Ɇɨɫɤɜɚ: 
Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1999 – 12 ɫ. 
167 
 
54 Ƚɋɇ-81-05-01-2001 ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ ɡɚɬɪɚɬ ɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. ȼɜɟɞ. 15.05.2001. – Ɇɨɫɤɜɚ: 
Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2001 – 9ɫ. 
55 Ƚɋɇ- 81-05-02-2001 ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɡɚɬɪɚɬ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ. 
ȼɜɟɞ. 1.06.2001. – Ɇɨɫɤɜɚ: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2001 – 10 ɫ. 
56 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɣ 
ɪɚɛɨɬɟ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 290300 «ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ 
ɫɬɪɨɢɬɟɥɶɬɫɜɨ» / ɫɨɫɬ. ȼ.ȼ. Ƚɚɜɪɢɲ. Ʉɪɚɫɧɨɹɪɫɤ: ɄɪɚɫȽȺɋȺ, 2000. 65 ɫ. 
57 ɑɟɪɧɹɟɜɚ Ɍ.ɇ. ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ : 




" _____ " ________________ 2017 ɝ. "______ " _______________2017 ɝ.
Ɍɨɪɝɨɜɨ-ɜɵɫɬɨɜɨɱɧɵɣ ɤɨɦɩɥɟɤɫ ɩɨ ɩɪ. Ɇɟɬɚɥɥɭɪɝɨɜ ɜ ɝ. Кɪɚɫɧɨɹɪɫɤ
(ɧɚɢɦеɧɨɜɚɧɢе ɫɬɪɨɣɤɢ)
ɅɈɄАɅɖɇɕɃ ɋɆȿɌɇɕɃ ɊАɋɑȿɌ № 
(ɥɨɤɚɥɶɧɚɹ ɫɦɟɬɚ)
ɧɚ ȼɨɡɜɟɞɟɧɢɟ ɦɨɧɨɥɢɬɧɨɝɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ
(ɧɚɢɦеɧɨɜɚɧɢе ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, ɧɚɢɦеɧɨɜɚɧɢе ɨɛъеɤɬɚ)
Ɉɫɧɨɜɚɧɢɟ: 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ _______________________________________________________________________________________________ɬɵɫ. ɪɭɛ.
ɋɪɟɞɫɬɜɚ  ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ _______________________________________________________________________________________________ɬɵɫ. ɪɭɛ.
ɋɦɟɬɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ _______________________________________________________________________________________________ɱɟɥ.ɱɚɫ
ɋɨɫɬɚɜɥɟɧ(ɚ) ɜ ɬɟɤɭɳɢɯ (ɩɪɨɝɧɨɡɧɵɯ) ɰɟɧɚɯ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ  1 ɤɜ. 2017 ɝ.
Ɉɫɧ.Ɂ/ɩ Эɤ.Ɇɚɲ. Ɂ/ɩɆɟɯ Ɉɫɧ.Ɂ/ɩ Эɤ.Ɇɚɲ. Ɂ/ɩɆɟɯ
1 2 3 4 5 6 7 8 9 10 11 12 13




1,85 11116,19 3598,1 2839,23 305,3 20564,95 6656,49 5252,58 564,81
4 ɌȿɊ06-01-026-01 ɍɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɵɯ ɤɨɥɨɧɧ 100 ɦ3 
ɠɟɥɟɡɨɛɟɬɨɧɚ ɜ 
ɞɟɥɟ
1,31 36901,98 14705,16 11084,79 1314,37 48341,59 19263,76 14521,07 1721,82
2 ɌȿɊ06-01-034-02 ɍɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɵɯ ɛɚɥɨɤ 100 ɦ3 
ɠɟɥɟɡɨɛɟɬɨɧɚ ɜ 
ɞɟɥɟ
0,94 211587,33 17370,55 14294,36 1387,98 198892,09 16328,32 13436,7 1304,7
5 ɌȿɊ06-01-041-03 ɍɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɵɯ ɩɟɪɟɤɪɵɬɢɣ 100 ɦ3 ɜ ɞɟɥɟ 3,21 84957,35 6737,51 3093,64 364,03 272713,09 21627,41 9930,58 1168,54





ȼ ɬɨɦ ɱɢɫɥɟ№ ɩɩ Ɉɛɨɫɧɨɜɚɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Кɨɥ.
ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ.
Ɋɚɡɞɟɥ 1.Ɋɚɛɨɬы ɩɨ ɜɨɡɜɟɞɟɧɢю ɦɨɧɨɥɢɬɧɨɝɨ ɤɚɪɤɚɫɚ






6 ɋɐɆ-401-0007 Ȼɟɬɨɧ ɬɹɠɟɥɵɣ, ɤɥɚɫɫ ȼ 20 (Ɇ250) ɦ3 31 668,86 20734,66
7 ɋɐɆ-401-0009 Ȼɟɬɨɧ ɬɹɠɟɥɵɣ, ɤɥɚɫɫ ȼ 25 (Ɇ300) ɦ3 700 719,58 503706
8 ɋɐɆ-204-0063 Ⱦɟɬɚɥɢ ɡɚɤɥɚɞɧɵɟ ɬ 0,41 15085,28 6184,96
9 ɋɐɆ-204-9120 Кɚɪɤɚɫɵ ɚɪɦɚɬɭɪɧɵɟ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɣ ɬ 4,71216 10847,87 51116,9
10 ɋɐɆ-204-9184 ɋɟɬɤɢ ɚɪɦɚɬɭɪɧɵɟ ɞɥɹ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɬ 2,49066 8898,86 22164,03
11 ɋɐɆ-204-9282 Кɪɟɩɟɠɧɵɟ ɞɟɬɚɥɢ (ɚɧɤɟɪɚ) ɬ 0,85 9904,2 8418,57
12 ɋɐɆ-204-9120 Кɚɪɤɚɫɵ ɚɪɦɚɬɭɪɧɵɟ ɤɨɥɨɧɧ ɬ 11,02296 10847,87 119575,64
13 ɋɐɆ-204-9184 ɋɟɬɤɢ ɚɪɦɚɬɭɪɧɵɟ ɤɨɥɨɧɧ ɬ 2,49066 8898,86 22164,03
14 ɋɐɆ-204-0022 Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ Ⱥ-III ɞɢɚɦɟɬɪɨɦ 12 ɦɦ
ɬ 0,6102 9044,78 5519,12
15 ɋɐɆ-204-0020 Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ Ⱥ-III ɞɢɚɦɟɬɪɨɦ 8 ɦɦ
ɬ 0,7572 9665,35 7318,6






















ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɰɟɧɚɯ 2001ɝ.
                           Ȼɟɬɨɧ
                           Ⱥɪɦɚɬɭɪɚ
      ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 1 
  Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɦɨɧɨɥɢɬɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ
  Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɦɨɧɨɥɢɬɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɠɢɥɢɳɧɨ-ɝɪɚɠɞɚɧɫɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ
  ɂɬɨɝɨ
ȼɋȿȽɈ ɩɨ ɫɦɟɬɟ
  Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɦɨɧɨɥɢɬɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ
  Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɦɨɧɨɥɢɬɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɠɢɥɢɳɧɨ-ɝɪɚɠɞɚɧɫɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ
  ɂɬɨɝɨ
  ȼɫɟɝɨ ɫ ɭɱɟɬɨɦ "1 ɤɜ. 2017 ɝ ɋɆɊ=6.81"
    ɋɩɪɚɜɨɱɧɨ, ɜ ɰɟɧɚɯ 2001ɝ.:
      ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 1 
ɂɌɈȽɂ ɉɈ ɋɆȿɌȿ:
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɜ ɰɟɧɚɯ 2001ɝ.
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
  ȼɫɟɝɨ ɫ ɭɱɟɬɨɦ "1 ɤɜ. 2017 ɝ ɋɆɊ=6.81"
    ɋɩɪɚɜɨɱɧɨ, ɜ ɰɟɧɚɯ 2001ɝ.:
      Ɇɚɬɟɪɢɚɥɵ
      Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ














      ɎɈɌ
      ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
      ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
  ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ 2.86%
      Ɇɚɬɟɪɢɚɥɵ
      Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ
  ɂɬɨɝɨ
  ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɡɚɬɪɚɬɵ 2%
  ɂɬɨɝɨ ɫ ɧɟɩɪɟɞɜɢɞɟɧɧыɦɢ
  ɇȾɋ 18%
  ȼɋȿȽɈ ɩɨ ɫɦɟɬɟ
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